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EDITORIAL 


IN MEMORIAM—EDGAR FAHS SMITH 


O HIGHER tribute could ever be tendered to the memory of this 
illustrious Philadelphian than to write of him as the “gentleman 
scientist.” For the past half century he was an outstanding figure in the 
world field of chemistry, yet he diffused his specialty so well that he 
touched, in some way or other, on every phase of scientific endeavor. 
Pharmacy, and its splendid background, was highly regarded by him, 
and his historical works never failed to give credit to that calling when 
so entitled. The masterly address, delivered by him at the last com- 
mencement of the Philadelphia College of Pharmacy and Science, will 
be long remembered by those fortunate enough to have heard it. 

Said Leibig : “Pharmacy prepared the soil whereon the science of 
chemistry grew.” Edgar Fahs Smith was ever appreciative of this in 
his spoken and written word—and his commencement day address 
was charmingly built around this sentiment. 

Indeed, his own early training had been partly pharmaceutical, 
for his preceptor at the University of Pennsylvania was none other 
than Professor Samuel P. Sadtler, so long and so intimately con- 
nected with the Philadelphia College of Pharmacy and Science. And 
many of the fine qualities of Provost Smith were strikingly reminis- 
cent of Professor Sadtler, another “gentleman scientist,’ whose mem- 
ory is still bright in the minds and hearts of hundreds of his former 
pharmacist pupils. 

But another * has written so finely of Edgar Fahs Smith that 
we use his words and sentiments to carry our tribute. 


*Editorial, Oil, Paint and Drug Reporter. 
(279) 
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“In the death of Dr. Edgar Fahs Smith, chemistry. yes, 
science in general, loses one of its outstanding figures. He was 
a man who typified the modern scientist at his best. His death 
is a world’s loss; for his service was of world measure. His 
purpose in all that he did—and his achievments were many—was 
the general welfare. And although he was not a discoverer, he 
will long deserve a place in the grateful memory of the people 
of all nations for his work in bringing to them the full benefits 
of the discoveries of others in all ages. He was most aptly called 
a ‘human catalyst’; for in his researches and his teachings, his 
was a particularly happy ability to make contacts which assured 
the achievement of the theoretical results of reactions on absorb- 
ing minds. 


“As an educator, in the administrative sense, as well as in 
his research and interpretative work, Dr. Smith enjoyed and fully 
deserved an enviable reputation. As provost of the University of 
Pennsylvania for nine years, he served that institution with abil- 
ity which accomplished results that will last. His influence was 
an inspiration to his associates in the faculty and in no less degree 
to those who were so fortunate as to be his students. 


“Dr. Smith was signally honored on many occasions by 
science and by scientists in all countries. He sought no pecuni- 
ary rewards. In truth, he was never a man of means, and at 
the time of his retirement from active duties as provost and pro- 
fessor at the University of Pennsylvania, he applied to the Car- 
negie Foundation, an institution which he had served ably and 
often, for a pension. He was penniless, by his own declaration. 
And those who knew him well knew that this was literally true; 
for out of his salary he had contributed most generously to pri- 
vate charities. Many a poor student was enabled to continue his 
studies by reason of the generous, yes, sacrificing, assistance 
which Dr. Smith extended. 


“The memory of Dr. Edgar Fahs Smith is an affectionate 
one. He was a most likeable man, a friend to all. Seeking no 
honors, he was the recipient of many. Asking but to serve, with 
no thought of reward, he was endowed with the ability to find 
many opportunities of service. He had an altruistic philosophy 
of science. His life was an unmeasured exemplification of his 
belief.” 


God bless his memory. 


Ivor GRIFFITH. 
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HARD-SLEDDING FOR THE METRIC SYSTEM 


RIENDS of the movement for the adoption of the metric system 

by the United States cannot feel much encouraged by present con- 
ditions. For a long while people at large were quite indifferent to the 
propaganda, mainly limited to scientific literature and discussions at 
scientific meetings. Of late years the movement has become more 
militant, to use a term appropriate to existing world conditions. A 
bill has been for some time before Congress to make the system official 
after a limited time. It has been met with well-organized opposition 
and has been kept back so far. A publication, Weights and Meas- 
ures, has been established as a basis for active antagonism to all efforts 
in favor of metric reform. 

The opposition has become widespread and intense and, unlike 
conditions in years gone by, now includes many persons of prominence 
in applied science and educational work. Engineers, civil and mechan- 
ical especially, are largely opposed. Their national and local societies 
are well organized and exert a powerful influence upon legislative 
bodies, all the more because members of such bodies are glad of an 
excuse to get rid of a somewhat complex subject about which they 
understand and care little. 

It is by no means mere conservatism or a superstitious veneration 
for the “weights and measures of our ancestors” that is the whole 
cause of opposition. Many persons are, indeed, actuated by such 
motives, but a large number of able men do not regard the metric sys- 
tem as more convenient or more precise than the standard measures. 
They know, for instance, that the claim that the meter was based on 
an absolute unit, capable of recovery if the artificial standard was lost, 
is not true. It is not one forty-millionth of the earth’s meridian; the 
liter was intended to be 1000 cubic centimeters, but it is not exactly. 
In consequence of the high accuracy requirements of modern chem- 
istry and physics, a new unit, the “mil,” has been introduced to avoid 
this error. It is true, however, that neither of these inaccuracies are 
of moment in the ordinary uses of the system, and probably the stand- 
ard system would be found also not perfectly exact in some of its 
ratios. 

The antagonism to the metric system comes largely from those 
who do not need its special advantages, of which the most important 
are the largely international character and highly convenient volume- 


Hard-Sledding for the Metric System {A™,Jour. Pharm. 


ay, 


282 


weight relation. It is the latter which appeals to chemists and physi- 
cists. The standard system has no simple or convenient relation be- 
tween the units of volume and weight. With an accuracy fully suffi- 
cient for the vast mass of laboratory work, grams and cubic centi- 
meters are correlative so that solution of any strength can be made 
with simple calculation. It would, indeed, be a sad day for chemists 
if the metric system was abandoned. Some of the opponents of the 
system seem to be, indeed, so bitter that they might advocate the pro- 
hibition of its use in any part of the country. Herbert Spencer left 
an endowment to provide for direct opposition to any effort to intro- 
duce the metric system into Great Britain. 

Notwithstanding the practically universal use of the metric sys- 
tem in the chemical laboratory and its satisfactory service, chemists 
generally do not seem interested in promoting its use. A firm manu- 
facturing chemicals especially for the laboratory states, in a recent 
publication, that only about 4 per cent. of its customers order in the 
metric system. Another firm, supplying chemicals and apparatus, 
and very desirous to promote the use of the system, points out that 
decimal divisions are not as convenient as the duodecimal (1. ¢., the 
dozen), inasmuch as sets of articles pack much more conveniently in 
threes or fours than in fives and tens. It is true that the decimal sys- 
tem of numbers is far less flexible than the duodecimal, for in the lat- 
ter the base is divisible by 2, 3, 4, and 6, while the base of the decimal 
system is divisible only by 2 and 5. 

These considerations do not really leave the metric system in the 
unfavorable form that its adversaries claim, but they must be borne 
in mind in any discussion upon it, “Fas est et ab hoste doceri’”’—‘It is 
proper to learn from the enemy” is as true now as when Ovid wrote 
it. The great merits of the metric system are its almost complete inter- 
national character, its simple volume-weight relation, and the fact that 
at one swoop it gets rid of the confusions of gallons, ounces, pounds 
and the vast mass of other antiquated units that burden the literature 
and speech of English-speaking nations. 

Henry LEFFMANN. 
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ORIGINAL ARTICLES 


BROWSINGS IN OLD BOOKS. III 
By Charles H. LaWall 


nent pessimism is a hardy plant which has withstood all 
climates and survived all handicaps during innumerable ages. The 
most ancient manuscript of Egypt is the Papyrus Prisse, in which a 
writer of a period approximating 2500 B. C. laments the good old 
times of bygone generations and complains of the disrespect of the 
youth of his day for his elders. 

We often hear statements to the effect that ours is a grasping age, 
eager for wealth, and that our cheaper magazines abound with mis- 
leading and actually false advertising, holding out opportunities of 
gain to the credulous. This desire is by no means exclusively mod- 
ern; neither is the idea of capitalizing this desire and making a profit 
from it a product of our times. 

The English, I believe, were the first to use the concluding pages 
of books for advertising purposes. This custom became prevalent in 
the eighteenth century with some publishers and authors. An adver- 
tisement of any given period may be said to reflect in a great measure 
the I. Q. of the clientele or customers of that particular publisher. 
(As this “colyum” is restricted to browsings in old books, I must 
assume that my readers are sufficiently aware of modern developments 
in psychology and in education to know what “I. Q.” stands for. If 
not, I shall, upon request, elucidate, expound, and expatiate upon this 
modern subject in a future issue.) 

There were no current magazines in the early eighteenth century, 
and therefore advertisements from a widely circulated work of a pop- 
ular author of that time may be taken as representative of a condition, 
rather than a theory. In the time of good Queen Anne of England 
there lived a self-appointed leader of physic, of pharmacy and of 
botany, named William Salmon, who called himself a “Professor of 
Physic” and gave his address “at the Great House near Black Fryars 
Stairs.” 

Salmon was a quack; of that there is no doubt, and he suffered 
from what would now be called “egomania,” not complicated with 
timidity. In fact, William Salmon and Nicholas Culpeper between 
them made things pretty lively for the Royal College of Physicians in 
the seventeenth century. As both of these authors published many 
works, each must have had a considevable following. The “Encyclo- 
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pedia Britannica’ makes no mention of either of them, and even the 
medical historians ignore them absolutely, perhaps because medical 
writers rarely bring out the family skeletons for an airing and prefer 
to forget the blots on the professional escutcheon. 

It is not my purpose at this time to discuss either Culpeper or 
Salmon. They can be left for future browsing. What I want to do 
here is to quote three advertisements from the back of the Pharmaco- 
peia Londinensis, or the new London Dispensatory, a commentary 
on the P. L., published in 1707 by William Salmon. They are as 
follows: 

“The way to get Wealth, by making 23 sorts of English 
Wine equal to French, and to make Cyder equal to Canary at a 
Penny a Quart Charge; to make Wine of all sorts of Herbs; to 
make Mead, Rum, Rack, Coffee, Tea, Chocolate, Butler’s Ale, 
Cordial Waters, and 40 sorts of Ale in a Minute: Physical Re- 
ceipts for most Distempers. To strengthen the Memory, that you 
may remember all you read; to preserve the Eyesight to a great 
Age, with many other Curiosities. price I s. 6d.” 

“A Thousand Notable Things: Containing Physical Re- 
ceipts, Modern Curiosities of Art and Nature: to make Old Peo- 
ple Look Young: It teaches to Read, Write, Indite, and speak 
all Languages speedily. Monthly Observations in Gardning, 
Planting, and Grafting: the use and virtue of Dull-edge Waters, 
etc. Rules of Health, and to live to a great Age; to take all sorts 
of spots out of Cloth, to make all sorts of Sealing Wax and soft 
Wax, with Jests, Riddles, Stories, and goo other Curiosities on 
most subjects. price Is. 6d.” 

“The way to save Wealth, by living well for two-Pence a 
Day, a 100 Noble Dishes, without Flesh, Fish or Fowl; to Brew 
without Malt or Hops; to save Shooes, Coals, Candles, Soap, ete. 
To destroy Vermin; to speak by Signs, and 20 in the room can- 
not apprehend you; to order Bees and Silk-Worms; to cure 
Wounds by sympathy ; to know the Weather, and what Years are 
plentiful; to feed horses fat, without Corn, Hay, or Grass. Ac- 
count of all Market-Towns, their Distance from London, Coun- 
ties they are in, and Days the Markets and Fairs are kept on; 
where County Carriers and Waggons Inn, and Days of going 
out, with divers other Curiosities. To cure all Distempers with 
chew’d Bread, and a Family-Drink at a Farthing a Gallon, best 
for all, either Old, Young, Sick or well. All 3 Sold at the Ring 
in Little-Britain.” 


These books would make very interesting reading at the present 
time and the first one might be in great popular demand if reprinted. 
Barnum’s statement was undoubtedly true, no matter how far back 


we go. 
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MERCURIC AMMONIUM CHLORIDE 
FACTS CONCERNING ITS FORMATION AND PROPERTIES 


By Frederick G. Germuth 


Research Chemist, Bureau of Standards, Department of Public 
Works, Baltimore, Md. 


Introduction 


N AQUEOUS suspension of freshly precipitated mercuric oxide 

constitutes an ideal reagent for the quantitative determination of 
magnesium compounds. The method involving employment of this 
reagent has long been advocated for the specific purpose of estimating 
the magnesium content of magnesium chloride as well as that of other 
salts of this metal that have been converted by the action of hydro- 
chloric acid into the corresponding halogen derivative, by workers 
who have interested themselves in the analytical branch of the science. 

The accuracy of this method has been accorded recognition,? its 
application to chemical researches of a classic character * is generally 
appreciated. The author was cognizant of the fact that addition of 
ammonium chloride to the mixture of mercuric oxide and magnesium 
chloride accelerated to a remarkable extent the conversion of mag- 
nesium chloride to magnesium oxide. This interesting fact was ob- 
served as a result of study and experiments which were carried on in 
an effort to learn the possible effect of volatilization of ammonium 
chloride upon the system HgO—MgClo. 

It is a matter of general observation that the reaction occurring 
in which these compounds are the principals is one of the metathetical 
type, and the length of time required for the completed production 
of the magnesium oxide is directly proportional and equal to that 
essential to the vaporization and subsequent sublimation of the mer- 
curic chloride so formed. 

The experiments made indicated beyond cavil that the addition 
of ammonium chloride in quantities in excess of that of the mag- 
nesium chloride utilized in the tests caused sublimation of the mer- 
curic salt to occur at a marked depression in temperature over that 
encountered when this substance was eliminated ; with the correspond- 
ing production of magnesia. 


7 Fresenius-Cohn : Quantitative Chemical Analysis, Volume No. 1, page 276. 

? A. W. Epperson: The Pyrophosphate Method for the Determination of 
Magnesium and Phosphoric Anhydride, Journal of the American Chemical 
Society, Volume 50, No. 2, pages 321-333. 
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Discussion 


Consideration of this phenomenom naturally gave rise to further 
reflection regarding the possible cause of the action taking place in 
presence of ammonium chloride. The lower sublimation tempera- 
ture in addition to the observation that the physical characteristics of 
the sublimate so produced differed in several respects to that obtained 
by the usual procedure impressed one with the belief that chemical 
combination of the mercuric chloride with ammonium chloride had 
taken place, with the formation of a double salt of hydrochloric acid, 
in which mercury and the ammonium radical constituted the posi- 
tively charged particles of the molecule. 


APPARATUS EMPLOYED FOR SUBLIMATION oF MeRcuRIC AMMONIUM CHLORIDE... 


In an endeavor to prove the correctness of this view, experi- 
ments which had as their objective the sought facts underlying the 
mechanism responsible for the change in characteristics noted, were 
made. 


Purification of Materials 


The magnesium chloride used in this work was of c. p. grade, 
containing the usual amount of soluble impurities. This salt was 
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carefully crystallized from aqueous solution, and this process re- 
peated. After this had been completed, the remaining impurities 
were negligible in quantity. 

The ammonium chloride employed was a special grade, free of 
non-volatile matter, so that further purification of the material was 
deemed unnecessary. A highly pure mercuric nitrate was utilized in 
producing the mercuric salt solution required; to this was added 
portions of 5 per cent. carbonate-free potassium hydroxide solution. 
The precipitate obtained under this condition was repeatedly washed 
with warm (30 degree C.) water until all soluble and extraneous mat- 
ter was removed. 


Apparatus Employed 


The apparatus employed (see illustration) consists of a bell-jar 
containing an opening at its base sufficiently large to accommodate a 
medium-size porcelain crucible (Gooch), in which is placed the mate- 
rial (HgO + MgCl.) with the excess of ammonium chloride, thor- 
oughly incorporated. 

The whole rests upon a large tripod, under which a Bunsen 
burner is placed. To the bell-jar is affixed a movable lid, held in 
position by gasket, which permits the entrance of the 500 cc. Florence 
flask, filled with ice. The Florence flask is suspended by wires at- 
tached to supports on the under surface of the lid. The side tube of 
bell-jar is connected by stout rubber tubing to a filter-flask of one 
liter capacity, possessing a tubulure arrangement on each side. This 
in turn is attached to the siphon. In this manner a high vacuum is 
procured. A low flame is introduced under the Gooch crucible, the 
base of which projects to a slight extent through the opening in bot- 
tom of jar; sublimation of the reacting substances readily takes place 
on the cold surface afforded by the Florence flask. In this manner a 
higher yield of the compound at a lower temperature is attained ; 
tending also to obviate the risk of contamination by volatile sub- 
stances existing in the air of laboratory. 


Experimental Part 


To six samples, each consisting of an aqueous suspension of 
mercuric oxide contained in 250 cc. beakers, were added a definite 
proportion of magnesium chloride. The solutions were carefully 
dried, and the contents of each beaker placed in porcelain Gooch 
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crucibles. The addition of an excess of ammonium chloride was next 
resorted to, and each crucible, in its turn, placed in the bell-jar com- 
posing a portion of the apparatus described. 

After a short period had elapsed, vaporization and sublimation 
of the compound on surface of Florence flask occurred. The flame 
was then removed and the bottom of the flask subjected to a care- 
ful scraping designed to remove the adhering material. After this 
had been accomplished, the sample was placed in a 200-cc. beaker. 
This process was repeated until each of the samples had been removed 
from its crucible. 


Formation of Crystals 


The contents of beakers were dissolved in 50 cubic centimeters 
of re-distilled water and heat applied until the volume of each beaker 
was approximately 20 cubic centimeters. These were then carefully 
protected from dust and pollution by air by tight-fitting watch glasses, 
and permitted to stand for the period of fourteen days. At the ex- 
piration of this time crystals, belonging apparently to the same system 
as those of cupric ammonium chloride, had made their appearance. 
These were carefully filtered off and washed with warm ethyl alcohol 
and finally with a fine spray of cold water; the crystals were then 
placed in solution by the addition of 25 cubic centimeters of re- 
distilled water and again permitted to remain stationary for the space 
of two weeks. At this time the supernatant liquor was separated by 
decantation, and the crystals dried to constant weight at a relatively 
low (30 degrees C.) temperature. Chemical analysis of this liquid 
showed the presence of an excess of ammonium chloride while an 
examination of the magnesia residue in each crucible revealed the 
fact that it consisted almost wholly of magnesium oxide with but a 
faint trace of impurity. 


Analytical Procedure 

A weighed portion of each of the samples of crystals was 
placed in a mortar, and reduced to a fine, impalpable powder by use 
of the pestle. This was meticulously transferred to a beaker (capacity 
100 cc.) while a small portion of each was retained for the nitrogen 
and chloride determinations. 

To each beaker was added 50 cubic centimeters of re-distilled 
water. The samples were now tested quantitatively for the mercury 
content, with the results enumerated: 
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TABLE No. I. 


Percentage of Mercury Present in Compound 


Sample No. | 48.35 
Sample No. 2 48.55 
Sample No. 3 48.34 
Sample No. 4 48.31 
Sample No. 5 48.40 
Sample No. 6 48.32 


A similar procedure was observed in determining the chloride 
content, with the following results: 


TABLE No. 2 


Percentage of Chloride Present in Compound 


Sample No. 


I 34-25 
Sample No. 2 34.32 
Sample No. 3 34.24 
Sample No. 4 34.25 
Sample No. 5 34.28 
Sample No. 6 34-31 


Next in order was the quantitative estimation of the nitrogen 
and hydrogen contents of the crystals subjected to examination. 
These furnished the results given in TABLE No. 3: 


TABLE No. 3 
(Estimation by Absorption in 0.1 NH :SO4, Employing Cochineal 
Indicator ) 
Calculated to Corresponding Ny and H» Content 


Nitrogen Hydrogen 
Sample No. 1 6.749% 1.91% 
Sample No. 2 6.78% 1.90% 
Sample No. 3 6.68% 1.98% 
Sample No. 4 6.76% 1.93% 
Sample No. 5 6.89% 1.88% 
Sample No. 6 6.74% 1.92% 
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After these steps in the examination of the material had been 
accomplished, further tests were made to detect the presence of mois- 
ture or any impurity whose presence might unknowingly have af- 
fected the results obtained by analysis. It was believed that adsorp- 
tion on the exposed surfaces of the crystals of extraneous substances 
in an amount sufficient to offset to a small degree the determinations 
under consideration, was possible. This idea rendered the efforts 
made to ascertain, if this condition obtained, justifiable. An exam- 
ination, however, disclosed that this condition had not been encoun- 
tered. 

It is believed that the slight differences existing in the analyses 
of the material and the subsequent variations experienced in the per- 
centage composition of the constituents estimated and comprising 
the molecule of the double salt are due to slight discrepancies present 
in the water content of the crystal, in addition to the experimental 
error that is inevitably encountered in work of this description. 


Properties of Compound 
A determination of some of the more important physical proper- 
ties of this compound was deemed essential. Steps were taken, there- 
fore, to obtain the information desired. Tests carried on for this 
purpose revealed the facts herewith presented: 


TaBLe No. 4 
Some Physical Properties of Mercuric Ammonium Chloride 
Melting-point (755 mm. pressure) 210-212° C. 
Sublimation Temperature (755 mm. 220-223° C. 
pressure ) 
Solubility in Water (20° C.) 24 parts in 100 H2,O. 
Solubility in Water (90° C.) 69-70 parts in 100 H2O. 


Solubility in Ethyl Alcohol (20° C.) 18 parts in 100 CgH;OH. 
Solubility in Ethyl Alcohol (60° C.) 29 parts in 100 CgH;OH. 
Specific Gravity at 20° C. 3.00-3.00. 


Theoretical Considerations 


In the light of the data given, the conviction that a chemical com- 
bination of the heavy metal with the ammonium radical to form a 
double-salt of hydrochloric acid had taken place was, perhaps, 
justified. 
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Admitting the existence of this compound, the formula express- 
ing its chemical constitution would likely be HgCly. 2 NH4Cl. 2 H2O, 
or a multiple thereof, containing in addition to the constituents deter- 
mined a definite amount of water of crystallization. The observation 
that crystals of the compound resembled in structure those of the 
double-salt, cupric ammonium chloride, CuClo. 2 NH4Cl. 2 H2O, 
led to the belief that the formula of the former might be similar to 
that of the copper compound. 

If this conclusion is correct the chemical composition of the 
crystal-producing compound would be expressed by the formula ten- 
tatively considered. This formula would assign to each constituent 
the following percentage composition: 


TABLE No. 5 


Calculated for HgClo. 2 NH4Cl. 2 H2.O 
Molecular Weight 413.86 


Mercury (Hg) 48.31% 
Nitrogen (No) 6.76% 
Hydrogen (He) 1.93% 
Chloride (C1) 34.21% 


TABLE No. 6 gives the percentage composition of the compound 
as obtained by the experimental method in addition to that afforded 
by theory: 


TABLE No. 6 
Mercuric Ammonium Chloride, HgClo. 2 NH4Cl. 2 H2O 


Found (Average of Six 


Calculated Determinations ) 
Hg 48.31% 48.38% 
Ne 6.76% 6.77% 
He 1.9370 1.927% 
Cl 34.21% 34.28% 


Production of the Compound From Solution Mixtures 


An attempt to produce the compound considered in this paper 
from solution containing those quantities of the reacting compounds 
in the proportion in which they exist in chemical combination, was 
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successful. Mercuric chloride of the c. p. grade was purified further 
by sublimation, and this was thoroughly mixed in a definite propor- 
tion, as stated, with a quantity of ammonium chloride, special. The 
mix was dissolved in the same volume of water previously employed 
and treated under the same conditions. After the expiration of the 
allotted time, crystals of the compound, identical with those first 
obtained, appeared. These were removed by filtration, and again al- 
lowed to stand for the period of fourteen days. Chemical analysis of 
crystals after treatment similar to that described above, furnished 
results that were in strict accord with those carried out on the subli- 
mate of mercuric ammonium chloride. 


Conclusions 


The data presented considered in conjunction with the differences 
existing in the physical properties (melting-point, sublimation tem- 
perature, solubility, specific gravity), of the compound described, as 
compared with those of either mercuric chloride or ammonium chlo- 
ride constitute sufficiently strong and valid reasons, it is believed, to 
support the assertion that the accelerated action observed upon adding 
a slight excess of ammonium chloride to the mixture consisting of 
magnesium chloride and mercuric oxide previous to the subliming 
process is undoubtedly due to a chemical combining that is effected by 
the action of ammonium chloride upon the mercury salt of oxygen, 
which undergoes a rearrangement of the atomic structure in the 
presence of the magnesium salt. 

The combination of the ammonium salt with that of the mer- 
curic compound takes place with the formation of a double-salt hav- 
ing the composition: HgCle. 2 NH4Cl. 2 H2O. The affinity of am- 
monium chloride for the other with the formation of the resulting 
double-salt explains, it is believed, the mechanism responsible for the 
readiness and speed with which sublimation occurs and production 
of magnesium oxide is facilitated when this method for purifying 
magnesium salts is applied. 

The physical properties of the salt considered differ materially 
from those of either of its components. 


Summary 


The addition of an excess of ammonium chloride to a mixture 
consisting of precipitated mercuric oxide and magnesium chloride 
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produces an acceleration of the sublimation process. It has been 
shown that the phenomenom is due to a chemical combination of am- 
monium chloride with the mercuric salt of hydrochloric acid. When 
this occurs, the double-salt, HgClo. 2 NH4Cl. 2 H2O is produced as 
the sublimate. 

Efforts to prepare this salt from solutions containing the requi- 
site amounts of the reacting substances met with success. A chemi- 
cal examination of the crystals obtained by this procedure furnished 
data concordant with that of the former determinations which were 
made on the sublimate-produced crystals. 

Some of the more important physical properties of the salt have 
been determined and are here presented. 

The percentage composition of the elements comprising the 
molecule have been carefully determined by standard analytical meth- 
ods. The results obtained by analysis of the crystals formed by solu- 
tion of the sublimates as well as those of the crystals “synthetically” 
procured are in strict accord with that afforded by theoretical consid- 
eration. 

The facts enumerated furnish evidence of a convincing charac- 
ter of the existence of HgCla. 2 NH4Cl. 2 H2O, which, as the chemi- 
cal formula shows, is a double salt of hydrochloric acid similar in 
structure to the hydrate, CuClo. 2 NH4Cl. 2 H2O. This resemblance 
in constitution extends also to the crystalline formation, the crystals 
of mercuric ammonium chloride belonging, apparently, to the same 
system as those of the hydrated cupric compound. 


Acknowledgment 


The drawing illustrating apparatus employed in producing the 
sublimates of mercuric ammonium chloride was prepared by Charles 
R. Preston, in charge of the Standardization Division of this Bureau, 
to whom the writer takes pleasure in expressing his gratitude. 

Sincere thanks are due George Cobb, Asphalt Material Engineer 
of the Bureau of Highways, for the courtesy and service extended 
in having the photostats of drawing prepared for publication. 


{ 
| 
| 


294 The Apothecary in Literature *o 


THE APOTHECARY IN LITERATURE 
By Edward Kremers 
No. 32—A Charlatan of the Iowa Frontier 


EMBERS OF THE A. Ph. A. who attended the Hot Springs 

meeting in 1908 will recall the quack who called out his ware 
at a street corner which they passed on their way from the hotel to 
the assembly hall. It did not take this vendor of secret nostrums very 
long to find out who were the men with the A. Ph. A. badges on their 
coat lapels. His ready wit was equal to the occasion and he did not 
hesitate to get in a “slam” at the “regular” vendors of “patent” and 
other medicines. The writer would have given much at the time had 
he possessed the gift to describe the picturesque figure in the light 
of his burning torches rather than by electric lamps. Now, almost 
twenty years later, that he has read an account of such a frontier 
character coming from the pen of Hamlin Garland, in his “Son of the 
Middle Border,” he can do no better than to call the attention of his 
colleagues to this graphic description. 

Garland wrote of the “middle” border in or about 1870 as he 
lived in it in lowa. Hot Springs, Arkansas, in 1908 was a very dif- 
ferent city from the little lowa town in which young Hamlin spent a 
Saturday evening after a week of hard work on the farm. Yet, after 
all, Hot Springs was but a frontier town in spite of its large hotel and 
the numerous state club houses in which the price of a drink consti- 
tuted the initiation fee to the club as well. You did not have to go far 
to the rear of the hotel to realize that the entire street of hotels, club 
houses and stores constituted a civilization that had but merely 
scratched the surface of the “wild and wooly West.” The dozen 
members who stayed after the meeting was over to drive, by moon- 
light, on the top of a tallyho into the Jesse James country did not have 
to exercise much imagination to realize the character of the country 
through which they were riding in search of a genuine old-fashioned 
southern chicken dinner. Hence the charlatan at the street corner, 
though he addressed himself to travelers from all parts of the United 
States rather than to young rustics from the surrounding country, 
was true to the frontier setting. He was as much of an entertain- 
ment to those who could not bathe, eat, drink and play cards all the 
time as was the charlatan on the Red River steamer described by 
Sealsfield in his “Lebensbilder aus der westlichen Hemisphere.” 
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Hence for a full appreciation of Hamlin Garland’s account it should 
be compared with that of his German predecessor in this respect: 

“One day as Burton and I were wandering about on the fair 
grounds we came upon a patent medicine cart from which a faker, a 
handsome fellow with long black hair and an immense white hat, was 
addressing the crowd while a young and beautiful girl with a guitar 
in her lap sat in weary relaxation at his feet. A third member of the 
‘troupe,’ a short and very plump man of commonplace type, was 
handing out bottles. It was ‘Doctor’ Lightner, vending his ‘Magic 
Oil.’ 

“At first I perceived only the doctor, whose splendid gray suit 
and spotless linen made the men in the crowd rustic and graceless, 
but as I studied the woman I began to read into her face a sadness, 
a weariness, which appealed to my imagination. Who was she? 
Why was she there? I had never seen a girl with such an expression. 
She saw no one, was interested in nothing before her—and when her 
master, or husband, spoke to her in a low voice, she raised her guitar 
and joined in the song which he had started, all with the same air of 
weary disgust. Her voice, a childishly sweet soprano, mingled with 
the robust baritone of the doctor and the shouting tenor of the fat 
man, like a thread of silver in a skein of brass. 

“I forgot my dusty clothes, my rough shoes—I forgot that I was 
a boy. Absorbed and dreaming, I listened to these strange new songs 
and studied the singular faces of these alien songsters. Even the 
shouting tenor had the far-away gleam in the yellow light of his cat- 
like eyes. The leader's skill, the woman’s grace and the perfect 
blending of their voices made an ineffaceable impression on my sensi- 
tive, farm-bred brain. 

“The songs which they sang were not in themselves of a charac- 
ter to warrant this ecstacy in me. One of them ran as follows: 


‘O Mary had a little lamb, 
Its fleece was black as jet, 

In the little old log cabin in the lane; 
And everywhere that Mary went, 
The lamb went too, you bet. 

In the little old log cabin in the lane. 


In the little old log cabin O! 
The little old log cabin O! 

The little old log cabin in the lane, 
They’re hangin’ men and women now 
For singing songs like this 

In the little old log cabin in the lane.’ 
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“Nevertheless I listened without a smile. It was art to me. It 
gave me something I had never known. The large, white, graceful 
hand of the doctor sweeping the strings, the clear, ringing shout of 
the tenor and the chiming, bird-like voice of the girl lent to the absurd 
words of this ballad a singular dignity. They made all other persons 
and events of the day of no account. 

“In the intervals between the songs the doctor talked of catarrh 
and its cure, and offered his medicines for sale, and in this dull part 
of the program the tenor assisted, but the girl, sinking back in her 
seat, resumed her impersonal and weary air. 

“That was forty years ago, and I can still sing those songs and 
imitate the whoop of the shouting tenor, but I have never been able to 
put that woman into verse or fiction although I have tried. In a story 
called ‘Love or the Law’ I once made a laborious attempt to account 
for her, but I did not succeed, and the manuscript remains in the bot- 
tom of my desk. 

“No doubt the doctor has gone to his long account and the girl 
is a gray old woman of sixty-five but in this book they shall be for- 
ever young, forever beautiful, noble with the grace of art. The medi- 
cine they peddled was of doubtful service, but the songs they sang, 
the story they suggested were of priceless value to us who came from 
the monotony of the farm, and went back to it like bees laden with 
the pollen of new intoxicating blooms.” 

Another scene with a somewhat different ending is described as 
having taken place not long after in the same town. Again it was 
Saturday night. ‘The scene changes to the middle of the street. I 
am one of a throng surrounding a smooth-handed faker who is selling 
prize boxes of soap and giving away dollars: ‘Now, gentlemen,’ he 
says, ‘if you will hand me a dollar I will give you a sample package 
of soap to examine, afterwards if you don’t want the soap, return it 
to me, and I'll return your dollar.’ He repeats this several times, 
returning the dollars faithfully, then slightly varies his invitation by 
saying, ‘so that I can return your dollars.’ 

“No one appears to observe this significant change, and as he has 
hitherto returned the dollars precisely according to promise, he now 
proceeds to his harvest. Having all his boxes out, he abruptly closes 
the lid of his box and calmly remarks, ‘I said, “so that I can return 
your dollars”; [ didn’t say I would. Gentlemen, I have the dollars 
and you have the experience.’ He drops into his seat and takes up 
the reins to drive away. A tall man who has been standing silently 
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beside the wheel of the carriage, snatches the whip from its socket 
and lashes the swindler across the face. Red streaks appear on his 
cheek. The crowd surges forward. Up from behind leaps a furious 
little Scotchman who snatches off his right boot and beats the stranger 
over the head with such fury that he falls from his carriage to the 
ground. I rejoice in his punishment, and admire the tall man who led 
the assault. The marshal comes, the man is led away, and the crowd 
smilingly scatters.” 


PHARMACISTS IN GOVERNMENT SERVICE 


HE GOVERNMENT gives employment to more than 160 civil- 
ian pharmacists, principally in the Veterans’ Bureau, the Public 
Health Service, and the Bureau of Prohibition. 

Salaries and grades—Pharmacist positions in the departmental 
service at Washington, D. C., are of four grades, namely: Assistant 
pharmacist, $1500-$1860; pharmacist, $1680-$2040; senior pharma- 
cist, $1860-$2400; and chief pharmacist, $2400-$3000. Promotion 
may be made from grade to grade in accordance with demonstrated 
merit and as opportunity offers. The entrance salary of the position 
of pharmacist in the field service is sometimes $2100 or higher. For 
the actual salaries received by pharmacists, see the following para- 
graphs. 

Examination requirements—Applicants for pharmacist positions 
are ordinarily rated on their education, training, and experience and 
upon their answers to practical questions. Examination in the 
practical questions is held in the larger cities throughout the country. 
Examination announcements should be consulted for current require- 
ments. 

Public Health Service—Fifty pharmacists are employed in the 
Public Health Service. The majority of these are included in the 
“pharmacist corps.” Those not in the corps are known as druggists. 


The compensations of members of the corps are as follows: Chief 
pharmacists, $3500 per annum ($2960 when quarters are furnished ) ; 
pharmacists, $3000 ($2460 when quarters are furnished) ; and junior 
pharmacists, $2500 ($2140 when quarters are furnished). The Pub- 
lic Health Service offers a diversified field for the members of the 
pharmacist corps. They are invariably called upon to act in a dual 
capacity inasmuch as they not only perform duties peculiar to their 
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profession, but also function as administrative assistants to medical 
officers in charge of the activities to which assignments are made. 
The administrative duties require executive ability and initiative. 
Most of these pharmacists are employed in the field, participating in 
practically all the activities of the service—at hospitals, dispensaries, 
quarantine stations, the Hygienic Laboratory, scientific investigation 
stations, epidemic-control centers, the supply depot, etc. Pharmacists 
in the Public Health Service occupy important positions of trust and 
not infrequently are in charge of important stations. Graduation 
from a recognized college of pharmacy is required for entrance. The 
entrance salary for junior pharmacists in this service is $2500 a year. 
Junior pharmacists at the expiration of three years, and pharmacists 
after ten years of service, are eligible for examination for promotion 
to the grades of pharmacist and chief pharmacist, respectively. 

In addition to members of the corps, licensed pharmacists with 
the designation of “druggist” are employed, usually at stations where 
pharmaceutical work is of such volume as to demand the entire atten- 
tion of one or more persons. Druggists are not subject to change of 
station, and their compensation varies with their duties and the local- 
ity, usually being comparable to the compensation of druggists in the 
same locality who perform like service. 

Veterans’ Bureau—Seventy-five pharmacists in an $1860-$2400 
salary range are employed by the Veterans’ Bureau. These employees 
are in charge of pharmacies, compound and dispense prescriptions, 
prepare pharmaceuticals, and make necessary reports. 

Thirty-eight pharmacists in the Bureau of Prohibition are de- 
tailed to inspection work in connection with the enforcement of the 
National Prohibition Act. The salaries of these range from $2400 to 
$3000 a year. The Panama Canal Service has three pharmacists 
whose monthly salaries range from $216 to $241. The work consists 
of the compounding of stock solutions and prescriptions. 

Frequency of examinations—Filing application—Applications for 
examinations for positions in the United States civil service cannot be 
accepted until after an examination has been announced. Examina- 
tions are held from time to time in accordance with the needs of the 
service. Examination announcements are given wide publicity and 
may be consulted at the post office or customhouse in any city. Per- 
sons who desire to be notified of the announcement of an examination 
of any kind may place their names on file for the purpose with the 
United States Civil Service Commission, Washington, D. C. 
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Examination requirements—Examination requirements are sub- 
ject to change from time to time. Examination announcements 
should be consulted for current specifications. . For many of the posi- 
tions included in this pamphlet, especially those in the higher grades, 
applicants are not assembled for examination but are rated on their 
education, training, and experience. The requirements given herein 
are of a general nature, as space does not permit giving them in detail. 
In some cases, special requirements have been established for certain 
branches of the service. 


ABSTRACTED AND REPRINTED 
ARTICLES 


SOME REACTIONS OF PHARMACOLOGY ON 
PHARMACY* 


By H. H. Dale, M. D., F.R. C. P., Sec. R. S. 


HAVE GIVEN as the title of my lecture “Some Reactions of 

Pharmacology on Pharmacy.’ These two branches of knowledge— 
the one concerning itself with the physiological analysis of the action 
of remedial substances, the other with the chemical properties of 
these substances and their constituents, and with the methods of pre- 
senting their active principles in suitable form for practical use— 
might have been expected to work in close alliance. The fact that 
their co-operation, in the past, has been comparatively rare and ir- 
regular, seems to me to have been due largely to the cleavage, which 
undoubtedly existed, between experimental pharmacology and prac- 
tical therapeutics. I do not propose this evening to occupy much of 
your time with an examination of the causes which contributed to 
this unnatural divorce. Probably the somewhat pedantic tendency 
and academic aloofness of pharmacology were as much at fault as 
the conservative empiricism of practical medicine. There can be 
no doubt, in any case, that it existed; and pharmacy, with its pri- 
mary and necessary relation to practical therapeutics, was involved 


*Address delivered before an Evening Meeting of the Pharmaceutical So- 
ciety of Great Britain, in London, on March 13, 1928. Reprinted in full from 
the Pharmaceutical Journal. 
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therewith in the separation. My object tonight is to discuss with 
you some comparatively recent changes which seem likely to favor a 
reconciliation of aim, between such natural allies as pharmacy and 
pharmacology. For pharmacology such closer co-operation would 
be of unquestionable value; for pharmacy I believe it is a necessary 
condition of effective survival. 


Transformation in the Practice of Medicine 


I invite you to consider the rapid change which has been taking 
place during recent years, and is still in progress, in the whole outlook 
and orientation of therapeutic practice, and the inevitable repercus- 
sion of this change in therapeutics on its principal ally—pharmacy. 
Let me define my meaning with a little more precision. It is difficult 
for us who live in the midst of it to realize the true nature of the 
transformation which has been, and is still taking place in the whole 
practice of medicine. Certain symptoms we note. We see, for in- 
stance, that surgery and physical methods of treatment are claim- 
ing an increasing share in remedial intervention, and justifying the 
claim. We see that relatively new departments of biological investi- 
gation, bacteriology and bio-chemistry, are at once contributing new 
materials and methods to therapeutics, and at the same time shifting 
the center of medical interest from treatment of any kind towards 
prevention. We see the predominance, which treatment by drugs and 
chemicals once held in the field of therapeutics, challenged by these 
new developments, but not yet surrendered. Chemical therapeutics 
itself is undergoing a change no less rapid and revolutionary, the 
most obvious symptom of which is the swarm of new synthetic reme- 
dies which clamour for notice and trial by the bewildered physician. 
Those who come after us, and can see in historical perspective the de- 
velopment through which we are passing, will recognize, I believe, 
that all these phenomena are symptoms of one common and funda- 
mental change, and will identify this as the quiet, but steady transfer 
of the initiative in therapeutic advance from the bedside to the labora- 
tory. It is of this change that I purpose to speak to you tonight, and 
I shall endeavor to discuss some of the directions in which it is af- 
fecting therapeutic practice in the first instance, and in which it must 
inevitably affect that closely allied body of science, practice, and tra- 
dition which, under the name of pharmacy, forms a central interest, 
I suppose, for all, or nearly all, of my audience tonight. 
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Advances in Biological Research 


The change to which I refer is of surprisingly recent develop- 
ment. There was a wonderful outburst of new activity in all coun- 
tries during the latter half of the nineteenth century in those fields 
of biological research which must provide the basis for medical prac- 
tice so far as this is based on science. Experimental physiology, the 
growth of which had previously depended on the appearance of iso- 
lated men of genius at long intervals—a Harvey, a John Mayow, a 
Stephen Hales—began first in France under the inspiration of Claude 
Bernard, then in Germany under Ludwig, and later in this country, 
to move into the forefront of scientific interest and progress. Pas- 
teur gave the new science of bacteriology to the world, and the study 
of infection and immunity which grew from it revolutionized pathol- 
ogy and preventive medicine, while Lister’s application produced a 
new epoch in surgery. Biochemistry arose as a practically new ex- 
perimental science in the same period. But down to the end of the 
nineteenth century, though this new movement was observed with 
interest by the medical faculty, and though many directly practical dis- 
coveries—such as Lister’s principles in surgery, the treatment of 
myxcedema with thyroid extract, or the use of the specific antitoxin in 
diphtheria 
in orientation, as it seems to me, had hardly begun. The change in 
question appears to me to be mainly a growth of the past thirty 
years, and therefore well within the adult memory of one so compara- 
tively young as myself. 


had established themselves in practice, the real change 


Personal Experiences as a Student 


When I entered the wards of a London hospital as a student, 
fresh from the enthusiasm of the Cambridge School of Physiology, 
the truly great physician under whom I began my clinical studies took 
me aside and quietly but firmly impressed upon me that my first duty 
on entering his wards was to forget all my physiology. I think that 
he was speaking from experience of the real danger which the young 
enthusiast ran from the temptation to facile application of the results 
of physiological experiment to the body of empirical observation, 
which medicine still was at that time. The attitude of medical prac- 
tice to experimental science seemed to be governed by this feeling. 
There were a few teachers of real pharmacology, as distinguished 
from what was called “materia medica and therapeutics”; but at- 
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tendance at their lectures was (in England, at any rate) not an obli- 
gatory item in the medical curriculum, and I certainly never heard a 
lecture on pharmacology and never opened a book dealing with it dur- 
ing my student course. So far as I received any impression con- 
cerning the pharmacologist’s function, I gathered that he was en- 
gaged in the harmless and even interesting attempt to discover some 
experimental basis for the activity of those drugs which had been 
found useful by the experience of the physician, as embodied mainly 
in the Pharmacopoeia. It would have been admitted, I am sure, that 
the pharmacologist might on occasion discover activity of thera- 
peutic promise, even in a substance not hitherto used as a medicine. 
Had not Lauder Brunton, himself a physician at the hospital where 
I studied, introduced the use of amyl nitrite as the result of his own 
experimental work under Ludwig? But such events were not then 
expected in the natural course, and the history of therapeutics to that 
date gave, indeed, but little ground for expecting them. None of the 
common remedies then in use for which direct and specific action 
could be claimed owed their discovery to the laboratory. The use 
of mercury and the iodides in the treatment of syphilis, of cinchona 
in malaria, of ipecacuanha in dysentery, of digitalis in heart disease, 
and of salicylates in acute rheumatism—none of these owed their in- 
troduction to the laboratory. Their use had been discovered by em- 
pirical and in some cases by uneducated observation, and the only 
task of pharmacology with regard to them was to decide, not whether 
they acted, but, if possible, how and why. The same, of course, ap- 
plied to all the other drugs in familiar use. The physician found some 
ground for confidence in their value, even if he could form no more 
intelligible idea of their action than that conveyed by such terms as 
“alterative.” If the pharmacologist could find no evidence that they 
possessed activity of any kind, so much the worse for pharmacology ; 
and there, for the time being, was the end of the matter. 


The Traditional School and Pharmacy 


Now, my suggestion to you is that a large part of your phar- 
macy is still the product of this régime, under which not only, and 
quite properly, the final decision as to therapeutic result but practi- 
cally the whole of the initiative for therapeutic advance still lay in the 
hands of the physician. In his daily trade and practice it is still, of 
course, and always must be, the duty of the pharmacist to provide 
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what the physician asks for and not what it may be thought that he 
ought to require. I am speaking, however, of pharmacy as a subject 
of study and investigation, and I suggest that its activities in these 
directions have hitherto been already largely determined by a thera- 
peutic attitude which is rapidly passing away; that the initiative in 
therapeutics is rapidly passing to the laboratories and that unless 
pharmacy can find the appropriate new orientation the end of phar- 
macy, as we have known it, is in sight. 


Examples of Change 


Let me illustrate my meaning by asking your attention to some 
examples of the change. We can find one instance at least among the 
remedies which I cited, of a discovery made by uncultured peoples. 
The curative value of the ipecacuanha root in dysentery was discov- 
ered by the aborigines of South America, and the knowledge of its 
use was brought to Europe in the seventeenth century. From that 
date, down to the first decade of the present century, practically no 
advance was made in its application. Clinical ingenuity devoted it- 
self to the task of devising such sedative accompaniments as would 
enable the patient to retain sufficient of the drug to cure his dysen- 
tery, in spite of its emetic qualities; and the task of the pharmacist 
was to aid the physician in this difficult enterprise. Then chemistry 
demonstrated the presence of alkaloids in ipecacuanha. For a time 
these were incompletely separated and identified, and the mixture 
was then known as emetine, a name now applied to one only of its 
constituent alkaloids. ‘The name emetine was applied to this alka- 
loidal mixture because of its powerfully emetic action. As early as 
1891 two members of the Indian Medical Service (Warden and Tull 
Walsh) carefully extracted the alkaloid from a sample of ipecacuanha, 
and tested the alkaloid on the one hand, and the extracted drug on the 
other, for their curative effect in a series of cases of dysentery. It 
was an admirable example of controlled clinical experiment, and led 
to what we now know to be the correct solution—namely, that the 
whole curative action was due to the alkaloids and that the drug, de- 
prived of them, was inert. For one reason or another this observa- 
tion passed unheeded. It must be borne in mind that the dysenteries 
at that time were not properly classified: there was no clear distinc- 
tion between the condition caused by the histolytic amoeba and that 
caused by one or another of the dysentery bacilli now recognized. 
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Whatever the reason, this clinical experiment had no effect against 
the general weight of clinical opinion, which favored the view that 
emetine was an undesirable constituent, the toxic action of which com- 
plicated and compromised the therapeutic use of ipecacuanha. So the 
pharmacist had the new task of preparing “‘ipecacuanha sine emetina” 
to enable ipecacuanha to do its work, unhampered by the presence of 
its only active constituents. For reasons which some of you would 
be better able than I am to suggest, this clinical requirement was 
apparently not fulfilled with drastic thoroughness; so that the physi- 
cian was confirmed in his view that the alkaloids were an undesirable 
constituent of ipecacuanha by the fact that the drug, supplied to him 
as “emetine-free,” still contained enough of them to cure his cases. 
Thus far had this medicinal aspect of the treatment of tropical dys- 
entery progressed, as the result of some centuries of clinical experi- 
ence and of a pharmacy controlled and guided by it. 


Laboratory Research 


Now look at the present situation, when the initiative has passed 
to the laboratories. The way was prepared, on the one hand, by 
chemical work which separated and identified at least four alka- 
loids in ipecacuanha, and, on the other, by the work of the pathologi- 
cal and micro-biological laboratories, which clearly separated amoebic 
from the bacillary dysenteries, and provided the means of their dif- 
ferential diagnosis. Thus it became possible, first, to prove that 
ipecacuanha produced its curative action only on amoebic dysentery. 
The time was then ripe, by 1912, for the demonstration, by Rogers, 
much more convincing than that which had been possible twenty-one 
years before, that emetine was the curative constituent. Only in the 
last few years the way has been widely opened to further progress 
in this field by the successful artificial cultivation of the entamoeba 
of human dysentery. My colleagues, Mr. Dobell and Dr. Laidlaw, 
have so improved the method of cultivation that the amoeba can be 
kept continuously growing and multiplying in an artificial medium, 
like a bacterial culture. By use of such cultures they have demon- 
strated that, of the alkaloids of ipecacuanha, emetine and cephzline 
are distinguished by the power, which they exhibit in high dilutions, 
of preventing the multiplication of the amcebz, so that the culture 
rapidly dies out. In this action emetine and cephzline differ not only 
from the minor alkaloids of ipecacuanha but from all other alkaloids, 
from whatever source, which have hitherto been tried. My sugges- 
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tion to you is that a development of this kind portends something 
very much more important than the discovery of a rational basis for 
a treatment which empirical observation had found to be useful. It 
means, in the first place, that the use of the crude drug ipecacuanha, 
and such preparations of it as the older pharmacy dealt with, will 
soon be a thing of the past, so far as its clearly known and specific 
action is concerned. It will linger in use, no doubt, as a constituent 
of expectorant and diaphoretic mixtures, in which its employment is 
based more on tradition than on definite pharmacological evidence. 
But the main current of modern therapeutics is in the direction of 
specific and away from symptomatic and palliative treatment ; and for 
its specific effects, for that action which rendered ipecacuanha indis- 
pensable, the crude drug has already been replaced almost entirely by 
its principle alkaloid emetine. In the second place, it means that the 
way is now open for chemical exploration, with a view to the discov- 
ery of new and even better remedies for ameebic infection. We may 
wait long for a definite start, but it can be predicted with confidence. 
Emetine may, or may not, be the starting-point, but in any case the 
line of progress will be away from ipecacuanha and other crude drugs, 
and the formative decisions will be given by the biological labora- 
tory, even though the final verdict will, and always must, be passed 
at the bedside. 


Cinchona and Its Alkaloids 


There are many similar examples. Cinchona as a remedy for 
malaria provides one, though the history differs in detail. One of 
its alkaloids—quinine—was early isolated, and established itself in 
clinical use, in preference to the parent drug, long before the parasite 
of malaria was discovered. Clinical demand in this case created 
another kind of anomaly, by concentrating the whole interest of 
growers and of pharmacists on the production of this one of the 
cinchona alkaloids, without clear evidence that it was superior in anti- 
malarial action to several of the others. With more exact chemical 
knowledge, the value of the other alkaloids is now being explored 
and appreciated ; and the initiative in this case again has come from 
the laboratory spirit of deliberate investigation, although the failure 
to transmit human malaria to other animals, or to grow the organism 
with sufficient regularity in culture, has meant, hitherto, that the 
actual observations must be made at the bedside. Now, however, in 
the last few years, a method has been found for using the natural 
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malarial infection of birds for the trial of anti-malarial remedies, 
and already the first step away from cinchona and its natural alkaloids 
has been taken, in the synthetic production of the quinoline derivative, 
known by the trade name of “plasmochin.” Whether plasmochin will 
eventually establish itself, or to any serious extent displace quinine, 
matters but little. The important point is that the way of progress 
has begun to open, and that, again, it must lead away from the old, 
empirical therapeutics, and the pharmacy which served it so well. 


The Chemistry of Ergot 


Will you forgive my egotism if I quote, as another example, the 
recent history of another drug, in which I happen to have a special 
interest, since it gave me my own introduction to pharmacology, and 
provided me with a starting-point for work which has extended into 
questions not usually regarded as pharmacological? It is now more 
than twenty years since my chemical colleagues at the time, Barger 
and Carr, isolated from ergot an alkaloid which they called ergo- 
toxine, and which was found to be responsible for the only peculiar 
and characteristic pharmacological action which I had been able to 
identify in that drug. We were at once in a difficulty. The processes 
which pharmacy, under clinical guidance, had devised for making the 
extracts of ergot which were enshrined into the Pharmacopceia, 
might have been conceived with the definite object of ensuring that 
these extracts should contain none of the only active principle which 
was peculiar to and characteristic of the drug. As in the case of ipe- 
cacuanha and emetine, it was suggested from different quarters that 
ergotoxine was, indeed, an undesirable and merely toxic constituent 
of ergot, and that a proper aim of pharmaceutical endeavor should be 
the production of palatable extracts which, although made from ergot, 
should be free from its specific alkaloid. It was, perhaps, unfortu- 
nate from the point of view of accelerating a decision on this point, 
that my colleagues and I had the curiosity to examine these official 
extracts, to discover whether they contained anything which could 
plausibly be related to their alleged therapeutic action; and we thus 
discovered a series of amines obtainable from proteins by bacterial 
action, having types of activity, some of which have kept me inter- 
ested in them even to the present day. They had, however, no spe- 
cial connection with ergot, and their action, if it was therapeutically 
important, would certainly not warrant their production for thera- 
peutic use by the accidental and unregulated decomposition of a pe- 
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culiar and expensive drug. But their presence made it impossible to 
state that the pharmacopceial preparations of ergot were certainly in- 
ert; and when, in due course, the formule were revised, under phar- 
maceutical advice and clinical guidance, for the Pharmacopeeia of 
1914, the changes made were such as to exclude with more certainty 
than before the presence of the specific alkaloids, for which alone 
ergot could properly be required. That was the achievement of phar- 
macy controlled by clinical opinion, which had failed to bring to the 
test of practical therapeutics the pharmacological knowledge which 
was ready and waiting for use. Then in 1920, a Swiss chemist, Stoll, 
obtained from ergot an alkaloid which is certainly closely related to 
ergotoxine, though probably not chemically identical, and to which he 
gave the name ergotamine. In action the two were certainly indistin- 
guishable. Ergotamine was widely recognized on the Continent of 
Europe as the long-sought active principle of ergot, and received an 
extensive and apparently successful clinical trial. There still re- 
mained, however, one further step to be taken before the question 
could be regarded as finally settled. 


The Clinical Research Work of Burn and Bourne 


It was still possible to argue that, though the alkaloids would 
produce the action demanded of ergot, one or other of the adventitious 
amines might produce it even better, and at the same time be less 
dangerous. That question could only be settled by direct clinical 
comparison, carried out with the controlled accuracy and the objec- 
tive methods of a laboratory experiment. That this has now been 
achieved, with perfectly definite results, we owe to the enterprise of 
my former colleague Dr. Burn, now directing your own pharmaco- 
logical laboratories, who was able to obtain the indispensable co- 
operation of a distinguished obstetrician, Mr. Alick Bourne. Burn 
and Bourne proved beyond possibility of dispute that the specific alka- 
loids of ergot, ergotoxine, and ergotamine, are the only constituents 
of the drug or its extracts which produce the effect for which ergot is 
used ; that the adventitious amines are useless by themselves, though 
the association of a small proportion of one of them, histamine, with 
the specific alkaloid might have value in hastening the onset of the 
therapeutic action in an obstetrical emergency. I take great satisfac- 
tion in mentioning this welcome consummation of many years of re- 
search on this subject, not only because of my own association with 
the earlier stages, but particularly because of the honorable part which 
your Society has played in making it possible, through the pharma- 
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cological department which is your most recent enterprise. I hope 
that it may be taken as symptomatic of a definite beginning of that 
new orientation of pharmacy, which it is my particular purpose to- 
night to advocate. In the case of ergot it has been left to your own 
new department to demonstrate that, after long delay in this case, 
the initiative has again passed to the laboratory. The final decision, 
as it always must, lay with the clinician; but it was not obtainable till 
one was found who was prepared to work in close alliance with the 
pharmacologist, and to be subject with him to a common scientific 
discipline. 


The Practical Outcome 


With regard to the practical outcome, I suppose that these estab- 
lished facts will have some weight when the opportunity of revising 
the directions for preparing the official extracts of ergot again pre- 
sents itself. Whether they do or not, I have little doubt that the 
growing preference for the use of active principles rather than crude 
drugs or their extracts will, sooner or later, become effective in this 
case also. Before that happens, however, it is not at all unlikely that 
some new stimulant of uterine tone may appear, and displace ergot 
and its alkaloids altogether. I suppose that the use of pituitary ex- 
tract in obstetrics, for which I can safely claim a laboratory origin, 
has already gone far in that direction; though, as the joint work of 
Burn and Bourne again has demonstrated, pituitary extract and ergot 
are in no true sense alternatives, each having its proper function, 
which the other cannot safely or adequately fulfill. 


Hormones and Vitamins 


This leads me to another and even more important part of my 
subject. I have given a few out of many possible examples of the 
way in which pharmacological knowledge is changing therapeutic 
practice, and must change pharmaceutical practice, with regard even 
to old-established remedies. Still more significant, however, is the 
growing importance of remedies of a kind which the older pharmacy 
never contemplated, and which are the direct result of laboratory in- 
vestigation. We have the group of the hormones—the natural medi- 
caments which the animal body makes for the control of its own func- 
tions ; we have the immune sera, and the bacteriological preparations, 
reinforcing, in one way or another, the natural defensive reactions 
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by which the body resists infection; we have the vitamins, one of 
which can now be produced artificially; and we have the enormous 
group of the new remedies produced by chemical synthesis. But a 
few years ago I suppose it might have been possible to raise the ques- 
tion whether these things were properly the concern of pharmacy. 
Now the question answers itself, in the sense that pharmacy has 
to take some account of them, to concern itself with them in some 
way, if it is to retain any living relation to the therapeutics of today 
and tomorrow. On the nature and the extent of that concern you 
will, perhaps, allow me to say a few words later. For the present, 
let us again proceed by considering a few examples in a little detail. 


The Posterior Lobe of the Pituitary Body 


As an example of a hormone preparation, let us take the extract 
of the posterior lobe of the pituitary body. The fact that this small 
mass of tissue has an intense pharmacological activity, extractable by 
simple decoction with water, was observed by Oliver and Schafer 
thirty-four years ago. They observed its powerful constricting action 
on the blood-vessels, leading to a rise of the arterial blood-pressure 
when it was injected intravenously. Later, with other collaborators, 
Schafer observed its diuretic action. It was pretty obvious, I think, 
that such potent activities as this extract possessed would, sooner or 
later, find some therapeutic application. It remained, however, chiefly 
a physiological curiosity until I observed, almost by chance, that it 
had a stimulating action of peculiar intensity on the muscular wall of 
the uterus. Thereafter it quickly passed into general use, chiefly in 
obstetrics, to incite the uterus to contraction, and to a minor extent 
in general surgery, to restore a collapsed blood-pressure and paralyzed 
intestinal function after abdominal operation. Later it was found 
to have another and more specific remedial action in diabetes mellitus. 
Physiology and pharmacology had done what they could, but quan- 
titative therapeutic indications were completely lacking. Therapeu- 
tics and pharmacy alike, with regard to this undoubtedly valuable, but 
potentially dangerous, remedy were in a state of chaos. It was a typi- 
cal example of a potent remedy having active principles which no 
chemical test could recognize, much less measure. Physiological 
methods for measuring its activity with reasonable accuracy were, in- 
deed, early available; but nobody knew whether a 5, 10, or 20 per 
cent. extract of the gland substance was the most appropriate, what 
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degree of activity ought to be expected of a properly made extract of 
any particular strength, or what was the proper dose to inject for any 
particular therapeutic purpose. Individual manufacturers, indeed, 
made praiseworthy efforts to keep their own special preparations 
uniform by physiological testing, but the fact that Dr. Burn and I, on 
examining a series of such ostensibly standardized extracts of differ- 
ent manufacture on sale in this country found that the strongest was 
about eighty times as strong as the weakest, is sufficient indication 
that the so-called standardization a few years ago could give nothing 
but a false sense of security. « \Vhen it is further remembered that 
the doctor had no standard oi dosage for such extracts, so that his 
only rule of action was to open an ampoule and inject the whole of its 
contents, one is left with the uneasy conviction that the published tale 
of disasters from over-dosage must represent but a small fraction of 
those which occurred. The last few years have seen a great change 
The first big step in advance was taken by an International Confer- 
ence meeting in Geneva in 1925, which defined and accepted a stable 
preparation of pituitary substance, giving an absolute standard of ref- 
erence for the activity of an extract, and further recommended that 
the activity of such extracts should be indicated, not by the theoretical 
concentration, but in units of activity, as defined in terms of the 
stable standard. Most of you will know that this standard and the 
unit of activity expressed in terms of it, have now been adopted and 
made obligatory in this country by the regulations under the Thera- 
peutic Substances Act. 

The second step was greatly facilitated by this adoption of a 
uniform and intelligible notation, allowing dosage to be expressed in 
terms having a real meaning. The important knowledge, obtained by 
accurate clinical experiment, of the number of units appropriate for 
administration at each of the different stages of labor at which the 
pituitary extract has been used, we owe again to the admirable joint 
work of Dr. Burn and Mr. Bourne. The third step is a matter of 
very recent history. There has been a long controversy as to whether 
the different activities, extractable from the pituitary posterior lobe, 
were due to one or more than one active principle. Prof. Abel has 
been the leading unitarian in this matter, and my colleagues and I 
have actively maintained that, at any rate, the action on the blood- 
pressure and that on the uterus were due to different substances, be- 
cause we had partially separated them. Now comes the news, to me 
of more than common scientific interest, that these two activities have 
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been almost completely separated in different fractions of the extract ; 
and the interest of this fine achievement is, on the present occasion, 
enhanced by the fact that it comes from the laboratories of a pharma- 
ceutical firm of manufacturers, now almost as well known here as in 
the American home of their parent organization. So that there is a 
good prospect that the physician will soon be able to obtain these two 
important principles in separate solutions, each standardized in units, 
by reference to the standard representing all the different activities 
of the gland. That is a result of an alliance of pharmacology and sci- 
entific pharmacy of which we may ‘all well be proud. 


Therapeutic Sera 


In the case of those therapeutic sera of which the activity can be 
accurately measured, the indication of that activity in units by refer- 
ence to a stable standard has been the established practice from the 
early days of their use. There is in this case the additional obliga- 
tion to guarantee by drastic tests the freedom from bacterial con- 
tamination of a product which has to be injected, and which cannot 
be sterilized by heat or by chemical agents. Here again this country 
has obtained for the first time, under the Therapeutic Substances 
Act, its own stable standards of reference and a code of obligatory 
tests. 


The New Synthetic Remedies 


could furnish material for a continuous course of lectures, in which 
the lecturer would find it difficult to keep pace with the new repre- 
sentatives clamoring each week for notice. I must content myself 
with the mention of one special group as my last example. When 
Ehrlich and his colleagues introduced Salvarsan and its derivatives, 
the principal one being Neosalvarsan, for the treatment of spirochae- 
tal infections, they found it necessary to impose a new kind of bio- 
logical control. Previously biological methods had been used with 
the object of measuring and indicating the activity of natural reme- 
dies to which chemical methods of measurement were not applicable. 
Salvarsan and Neosalvarsan were synthetic substances, the theoretical 
formulz of which could be written down. In practice, however, they 
were obtained as amorphous substances, the composition of which de- 
parted to a variable degree from that indicated by the constitutional 
formule. Their toxicity was also found to vary widely. At first it 
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was thought that highly toxic by-products were apt to be formed in 
the synthesis, and the biological tests were introduced with the object 
of ensuring the absence of these. 

With standardization of the process, at every stage in the synthe- 
sis of these unstable preparations, it might have been thought that 
this trouble would be eliminated, and I think it is the case that experi- 
enced manufacturers have practically eliminated this danger due to 
highly toxic by-products. The preparations themselves, however, 
have a natural and proper toxicity, and their indefinite nature makes 
this variable from batch to batch; so that a biological test is still re- 
quired to keep this normally variable toxicity within proper limits. 
Until recently the only basis for a judgment, as to the degree of tox- 
icity permissible, was the purely empirical one of the experience of 
the laboratory making the tests. Here again the International Con- 
ference, which I mentioned, did the important service of recommend- 
ing that stable standards of these substances should be prepared and 
kept by Professor Kolle in Ehrlich’s Institute at Frankfurt, to serve 
as the international standards of reference for the proper permissible 
toxicity of these substances. 

Meanwhile an unforeseen complication had arisen in the case of 
Neosalvarsan, or Novarsenobenzene as it is now officially entitled in 
our Therapeutic Substances Regulations. This is a substance of 
more indefinite composition than the parent Salvarsan (Arsenoben- 
zene), and manufacturers soon discovered that relatively slight 
changes in procedure would give them a product of toxicity so in- 
variably low, that every batch would easily clear any hurdle which a 
biological test could reasonably interpose. It took many months of 
practical experience to discover that the curative value had been 
lowered with the toxicity, so that a new test, directly measuring the 
curative action of each batch, on animals infected with trypanosomes 
or spirochaets, had to be devised and introduced. For such a test a 
constant standard of reference was even more necessary, and this was 
happily provided by the international agreement, and, with the tests 
relating to it, was ready for adoption and enforcement under the 
mechanism of 


The Therapeutic Substances Act 


Not without intention I have chosen as my three examples of the 
new kinds of therapeutic agents, which are claiming so large a share 
in modern medical practice, three substances which appear in the first 
Schedule to the new Act. 
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It remains to be seen what other substances the authority admin- 
istering the Act will think fit to add, in due course, to its schedule. 
There are those who would like to see ergot and the digitalis group in- 
cluded ; and if agreement can be obtained as to suitable standards and 
methods of biological comparison with them, I personally think that 
there would be much to be said, in the present state of knowledge, in 
favor of bringing such potent and variable drugs under its control. I 
am not, however, one of those, if such there be, who regard biological 
standardization as a desirable thing in itself. I think it should prop- 
erly be regarded as a necessity imposed by our ignorance, to be elim- 
inated as soon as possible in the case of any drug, in which more 
complete chemical and pharmacological knowledge, and a fuller co- 
ordination of both with accurate clinical trial, will enable us to pass 
from the crude drug to the scientific use of its active principles. I 
believe we have the requisite knowledge in the case of ergot, and it 
seems to me that the proper aim of pharmacy, pharmacology and ex- 
perimental therapeutics should be to put digitalis in the same position. 
Meanwhile the Therapeutic Substances Act meets a generally ad- 
mitted necessity, and the new obligations imposed by that Act, though 
I regard them as only a localized symptom of a much wider change, 
entail the introduction of an important item of pharmacological! tech- 
nique into pharmaceutical manufacture. This was recognized by 
your Society with admirable foresight, in the creation of the phar- 
macological department which was ready to meet, when it came, the 
and equipment. That action of your Society has certainly been an 
need of those manufacturers who had not provided their own staff 
important factor in the case, the efficiency, and the loyal spirit of co- 
operation with which the pharmaceutical industry as a whole has 
accommodated itself to the new conditions. Your action, however, 
must surely be regarded as significant in another way—as a first step 
towards that new orientation of pharmacy, the necessity for which I 
am asking you to consider tonight. 


Reactions on Pharmacy 


So, by a devious route and too many digressions, I arrive at last 
at the main object of my address. What is the true meaning for 
pharmacy, now and in the future, of the movement which is so 
rapidly changing the aspect of therapeutic practice? There are some 
results which lie on the surface. I expect that the movement, from 
individual small-scale preparation to large-scale manufacture would 
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have come in any case. I have no doubt that it has been a frequent 
subject of domestic discussion in your Society. There may be many 
reasons for regretting it. Something is lost in every case where indi- 
vidual skill gives way to mass production. It may yet for a long 
time be possible to find, here and there, the pharmacist who prepares 
his own tinctures and other galenical preparations for the relatively 
small needs of an individual practice. It may be hoped that the hand- 
loom weaver, and the good housewife who knits the family stock- 
ings and bakes the family bread, will long be with us; but few would 
be found to maintain that their efforts are likely to influence the main 
current of scientific development. Every tendency which we have 
discussed tonight must accelerate the transfer from small to large 
scale, from individual to wholesale manufacture. We have the grow- 
ing preference, with increase of pharmacological knowledge and of 
appreciation of its significance, for pure principles in place of crude 
drugs and extracts. We have the growing importance of sera and 
other agents for reinforcing the natural reactions of immunity, and 
of preparation of the natural animal principles or hormones. For 
producing the majority of the remedies in these two classes a large, 
elaborately equipped and scientifically staffed establishment is re- 
quired, with skilled biological control, not only of the finished product, 
but, in many cases, at every stage of its preparation. Lastly, we have 
the great expansion in the production of synthetic remedies, which, 
rightly or wrongly, are supplanting in many directions the drugs hal- 
lowed by long tradition. 

No significant number of these newer remedies are suitable for 
individual preparation. There are doubtless not a few among your 
members who deplore the change, just as there are many physicians 
who lament the decay of the art of writing a long and ingenious pre- 
scription, and would arrest the process if they could. I am not here 
to lament or to applaud, but simply to recognize the phenomenon as 
an interested observer. It would be an impertinence on my part to 
give you my views on the economic organization of pharmacy as a 
branch of manufacture; the question which really concerns me is that 
of the effect of these changes on pharmacy as a body of expert knowl- 
edge and as a potential science. If I had stood here fifty, forty, or 
even thirty years ago and asked you what you meant by pharmacy, 
you would probably have found no difficulty in those days in giving 
a reasonably definite reply. Pharmacy, I suppose, was the assembly 
of detailed knowledge concerning the nature and properties of the 
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drugs and medicaments which the doctors prescribed, necessary for 
identifying them, testing their authenticity and purity, making the 
recognized preparations from them, and compounding them skil- 
fully for use in accordance with a prescription. I suppose that a 
large part of the practice of the pharmacist of the last generation 
was reduced to an official code in the Pharmacopeeia. The Pharma- 
copeeia, even in its latest edition, was prepared on the assumption 
that all the procedures which it indicated, and all the tests which it 
laid down, must be such as the individual pharmacist could carry out 
for himself ; so that it was limited in its range by loyalty to a concep- 
tion which, unless I am greatly mistaken, had ceased to be generally 
applicable to your practice long before the last edition of the Pharma- 
copoeia was ready. I cannot properly at this juncture indulge in 
speculation as to the future of the Pharmacopceia. This, however, 
I can permit myself to say, that it can never be the function of the 
Pharmacopeeia to deal with remedies which have not achieved a 
reasonable stability of acceptance. It will do well if, under modern 
conditions, it includes a good proportion of such as are not obsoles- 
cent during its currency. However good a future Pharmacopeeia 
may be, it cannot and should not keep pace with the growing thera- 
peutic demand for what is new and experimental. Extra-pharma- 
copceeial prescription can hardly fail to increase, or the demand for 
what is new and experimental. Extra-pharmacopceial prescription 
can hardly fail to increase, or the demand for the separate small-scale 
compounding of mixtures for the individual patient to diminish. 
Whatever may happen to the Pharmacopoeia, pharmacy cannot sur- 
vive merely as a home of lost causes and impossible loyalties. 


What is to Become of Pharmacy? 


What, under these conditions, is to become of pharmacy, and in 
particular, what training does your Society regard as necessary to 
equip the practical pharmacist for his responsibilies, not only at the 
present time, but during the next thirty or forty years? There is, of 
course, a certain impropriety in the intervention of an ignorant out- 
sider in the discussion of a problem which you must have debated 
among yourselves till you are tired of it. But I find the views of a 
detached observer helpful in the consideration of such problems as 
are more properly my affair; and this experience emboldens me to 
give you my own impression of what is essentially your concern. 
Let me make it clear that I am really ignorant of your present cur- 
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riculum, and I have deliberately abstained from informing myself, 
because I have neither the right nor the wish to discuss details which 
you must and ought to settle for yourselves. 

Speaking in this general way, it seems to me that you have be- 
fore you the choice between two policies. In either case I think you 
must regard it as inevitable that the kind of knowledge and skill 
which the last generation knew as pharmacy will have a diminishing 
relation to individual practice. You might take the view that the 
teaching of that older pharmacy would, nevertheless, still provide the 
best kind of educational discipline and cultural background for the 
practice of the man who has the responsible task of supplying to the 
physician the materials he requires in his efforts to treat disease and 
alleviate suffering. You might be content to watch the details of this 
training gradually lose their direct relation to the practical function 
of retailing, ready-made preparations of which the pharmacist would, 
in many and ever more numerous instances, know little more than 
their labels. .The conception is entitled to respect. You could find 
support from a kind of analogy in the views of those—and they 
include men of great distinction and experience—who maintain that 
the best equipment for success in any profession or business is given 
by a mind trained and a character formed by study of the literature 
and history of ancient Greece. But the analogy would not be a 
sound or a very serious one. Pharmacy used to be, and, I presume, 
you still intend it to be, a technical equipment for a practical calling ; 
and it seems to me that the inevitable result of too conservative a 
view of its meaning would be to accelerate the degradation of phar- 
maceutical practice into mechanical retailing, leaving the pharmacist 
who wishes to find scientific interest in his calling and to maintain its 
professional status to look for these outside pharmacy—as in X-ray 
photography or in the technical aids to diagnosis of one kind or 
another. 


An Alternative Policy 


There is an alternative policy which, to an onlooker like myself, 
seems to be the right one. Pharmacy in the past has played a useful 
and honorable part in relation to medicine, by providing the body of 
expert knowledge concerning the nature and preparation of the drugs 
which the doctor required. If it is to retain that function, it will have 
to adapt itself to the new circumstances, and to move with the new 
orientation of therapeutics; the education of the pharmacist, while 
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retaining all that he needs from the older curriculum, will have to 
aim far beyond a knowledge of the drugs which he will be called upon 
to compound, and the procedures which he could carry out at need 
with his own hands. You know better than I do to what extent the 
chemical tests and analyses, laid down in the Pharmacopoeia and in 
manuals of pharmacy, are actually carried out in individual practice. 
I suspect not very often. Yet a knowledge of them is properly re- 
garded as a necessary qualification. And now that he is coming to 
deal in remedies which must be assayed for potency and controlled 
for sterility by biological methods, I suggest that, while there will be 
few instances in which he can make the preparations or test them 
himself, the pharmacist’s training should be such as to give him a 
real appreciation of what the preparation involves and what the tests 
mean. It seems to me that you should similarly aim at giving him the 
means of understanding the main lines of development in the pro- 
duction of new remedies by chemical synthesis, and the methods by 
which their potential therapeutic value is detected and investigated, 
before they reach the stage of clinical application. 

In general terms, I suggest to you, without any definite knowl- 
edge of what you are doing already, that biochemistry, bacteriology, 
pharmacology, and synthetic chemistry are so rapidly gaining impor- 
tance in the provision of the modern materia medica, that unless these 
can be given a proportionate prominence in the pharmaceutical cur- 
riculum, even at the expense of some of the older tradition, pharmacy 
cannot continue to be a living body of expert knowledge concerning 
the materials of medicinal treatment. 

I gather that some of you have as an ideal the raising of phar- 
macy in this country to the status of a university subject with pro- 
fessorial chairs in some of the universities, such as are found in 
many Continental countries. Such an enterprise seems to me to be 
worthy of all encouragement, provided that the scope of the subject 
can be made sufficiently broad and elastic to enable it to become a 
living experimental science, in active and fruitful co-operation with 
the departments of chemistry, biochemistry, and above all, of phar- 
macology. 
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THE RELIABILITY OF PREPARATIONS OF ERGOT 
AND THE NECESSITY FOR STANDARDIZATION* 


By W. B. Garner, Ph. C., F.C. S. 


RGOT, as the majority know, is a preparation used for the stimu- 
lation of plain muscle directly or indirectly throughout the body. 
The peripheral arterioles undergo a prolonged contraction and cause 
considerable increase in the blood pressure in man. The heart beats 
more vigorously, its systole is more complete, also its output is con- 
siderably increased. 

The action of ergot on the uterus is like that on other plain mus- 
cle; it augments the contraction of the fibres and produces a very 
active peristalsis. It, therefore, has an emmenagogue effect on the 
non-gravid condition and an ecbolic effect on the gravid uterus. 

Ergot is employed almost entirely to excite uterine contraction, 
and it is thus largely used to check uterine hemorrhage, and is valua- 
ble in the third stage of labor. Ergot is also employed, although 
very rarely, to arrest internal hemorrhage. Owing to the fact that 
there has been no definite standard for the preparations of ergot its 
effect has been liable to vary according to the sources from which the 
preparation has been obtained. It is usually administered in the form 
of extract, liquid extract, infusion or ammoniated tincture. The 
liquid extract is the most largely used, and is generally considered to 
be the most active of ergot preparations. Ergot is sometimes given 
subcutaneously. 

These remarks are just in order to explain the use of ergot, so 
that the importance of the following paper and the necessity for 
standardization will be fully appreciated. 


What Ergot Is 

Ergot consists of the dried sclerotium of a fungus known as 
Claviceps purpurea, the spores of which develop in the ovary of 
Secale-cereale. The drug is imported chiefly from Russia and Spain, 
and its presence in a crop is due principally to neglect. It is found 
in many cereals, but only official when collected from rye. Hence its 
name, “ergot of rye.” It is sometimes collected by picking, but more 
often separated by sifting. It deteriorates very rapidly, and should 
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not be used if over twelve months old. Spanish ergot is usually 
rather larger than Russian, and it has recently been proved to be con- 
siderably more active. The grains of ergot are dark violet to black in 
color, one to four centimeters long, slender and curved, tapering 
towards both ends and somewhat like a boomerang in shape. The 
odor and taste are very disagreeable, and once tasted will never be 
forgotten; and although the taste of the crude drug or the prepared 
extract is so objectionable, the odor given off during the concentration 
is a very pleasant one, very much resembling the odor that emanates 
from the kitchen when beef is roasting. 

It has been found in connection with our own work that the 
Pharmacopeeia process did not produce a satisfactory preparation, 
and in consequence of which we have adopted a method of our own, 
which has produced, up to the present time, an article which is fairly 
satisfactory. But in view of the knowledge we now have this process 
will need alteration. , 

There have been many investigations of ergot. The first note- 
worthy one of the constituents of ergot was made by Wiggers in 
1831. In addition to 35 per cent. of fixed oil, waxlike substances, a 
new sugar and phosphates were found. In 1842 Bonjean prepared an 
aqueous extract, which he purified by precipitating inert substances 
with alcohol, filtering and evaporating. This extract, which was called 
ergotin, has been introduced into most pharmacopeeias. In 1864 
Wenzell obtained two fixed alkaloids—ergotin and ecbolic acid—and 
his results were largely confirmed by other workers. Birchheim in 
1874 attributed the activity of ergot to the putrid and septic sub- 
stances which it produced only. 

A very important step was made by Tanret in 1875 by the sepa- 
ration of a definite crystalline alkaloid, ergotinine. Tanret’s view 
that ergotinine was the therapeutically active constituent of ergot 
was not universally accepted, and the water-soluble constituents were 
further examined. 

Wurnick in 1874 prepared a water-soluble extract which he called 
ergotinum dialysatum. 

Kobert in 1884 isolated a water-soluble ergotinic acid. A water- 
soluble sphacelinic acid and a water-insoluble alkaloid, cornutine. 

Keller in 1896 regarded cornutine as decomposed ergotinine. 

The next important step was the isolation almost simultaneously 
of the alkaloid ergotoxine by Barger and Carr in 1906, and of hydro 
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ergotinine by Craft in the same year. These are identical, and are 
the lactones of Tanret’s crystaline ergotinine. 

According to more recent investigations ergot owes its activity 
to specific complex alkaloids. The physiologically potent alkaloids 
are ergotoxine, C;;H4,;O,gN; (also known as hydroergotinine and 
formerly as amorphous ergotinine), and ergotamine, C3;3;H35O0;N5. 
The action of these two alkaloids on the uterus or cock’s comb is in- 
distinguishable. By boiling with methyl alcohol the former is con- 
verted into the anhydride ergotinine, C3;Hg9O;N;, the latter being 
an isomeride ; ergotaminine, C3;H3;0;N;5. The last two named are 
comparatively inert and have a much smaller solubility in alcohol 
and a greater optical rotation than the first named. With the excep- 
tion of ergotoxine all are crystalline, and ergotoxine and ergotamine 
yield crystalline salts. All four are closely related chemically, but 
the inter-conversion of ergotoxine and ergotamine and ergotinine and 
ergotaminine has not been brought about. In good ergots a total al- 
kaloidal content may be 0.2 per cent. Ergotamine in particular is 
very sensitive to light and oxygen, and is absent from many ergots. 
In any case its isolation requires special care. The free base crystal- 
lizes with two molecules of acetone, plus two molecules of water. 
The salts also have an alcohol of crystallization, which is only given 
off on warming in a high vacuum. One of the best salts is ergotamine 
tartrate. The most easily obtained ergotoxine salt is the phosphate, 
C35H4,0gN;5,H3PO0O4,H2O, which forms slender needles, with a 
melting point of 187 degrees to 188 degrees. 

Ergotoxine salts dissolve in pure water to form a partly colloidal 
solution, which is precipitated by excess of mineral acids or salts. 
Hence only weak acids should be used for the extraction of the alka- 
loid. Ergotoxine can also be obtained by hydrolysis of ergotinine by 
phosphoric acid in alcoholic solution. Ergotinine, the oldest and best- 
known ergot alkaloid, crystallizes readily from alcohol in acidular 
prisms, melting up to 229 degrees, and it forms no crystalline salts. 
Such physiological activity as it has been stated to possess may be 
due to a conversion into ergotoxine. 

In 1922 Clark and Broome, of the London University, carried 
out a number of experiments, and have concluded that the lack of 
generally accepted methods for the standardization of ergot was a 
very serious handicap to the drug. 

Clinical evidence gives very little help in this matter, for the 
medical profession appears to be quite satisfied with the most varied 


hae eee Reliability of Preparations of Ergot 321 
assortment of ergot preparations, and many of them from pharma- 
cological tests have proved to be completely inert. 

Ergot has also been found to contain a small number of amines, 
the two most important of which are histamine, C;HgNg and 
tyramine, CgH,,OH. 

Histamine is reputed to be the basis of the causation of surgical 
shock, and would, if possible, be better left out of substances for sub- 
cutaneous injection. 

Histamine and tyramine are readily soluble in water, and tyra- 
mine is slightly soluble in ether. They differ in this respect from 
alkaloids, and they do not give precipitates with most alkaloidal re- 
agents. Histamine causes a powerful contraction of the uterus; tyra- 
mine produces a rise in arterial blood pressure. According to the 
British Pharmaceutical codex a preparation which is a combination of 
the two has been made in Germany under the name of tenosin. A 
large number of other substances have been isolated from ergot quan- 
titatively. The most important is a fatty oil, which occurs to the 
extent of 30 to 35 per cent. When extracted by ether it is mixed 
with the alkaloids and a yellow coloring matter. A red coloring 
matter, sclererythrin, is extracted by alcohol and alkali, and serves 
for the recognition of ergot in flour. The drug also contains manni- 
tol, partly combined as a glucoside, and the sugar, trehalose. Ernutin, 
a proprietary preparation for hypodermic use, contains ergotoxine, 
tyramine and histamine. A very important point about the amines of 
ergot is that although they produce a powerful pharmacological ef- 
fect when injected they produce little or no effect when taken orally, 
and if amines are to be considered as the active principle of ergot, 
then there is no justification for retaining it in the Pharmacopeeia, as 
it is possible to produce these amines from other sources, which are 
much cheaper and more easily obtained. 

The advance in general knowledge during the past two years 
has been very considerable, and for this reason the number of stand- 
ardized preparations in the B. P. has been considerably increased, but 
there is still no doubt that a great many Pharmacopceia formule are 
of very questionable quality, and many products are such that no 
distinct reason is known as to why or how the therapeutic action 
attributed to them is obtained. It is known that a certain method of 
extraction will place in the hands of those who require them the ac- 
tive ingredients in some suitable form for administration; but they 
do not know whether each successive preparation contains the same 
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amount of active principle or whether the particular preparation is 
active or otherwise. Up to the present the Pharmacopceia has been 
controlled almost entirely by the British General Medical Council, and 
in many cases methods laid down in the B. P. for extracting many 
drugs have been entirely disregarded by chemical manufacturers, 
because they know that if the method suggested is carried out the 
preparation obtained will be very unsatisfactory. There is no doubt 
that when the B. P., 1914, was prepared it was not known exactly 
what was the reason why ergot acted as it did, and the various Phar- 
macopeeias of different nations give widely different methods for its 
preparations. 

In my opinion the day of rule-of-thumb methods and the prepa- 
ration of drugs in such a manner as to hope for the best are long past, 
and it is a duty which devolves on those persons engaged in the manu- 
facture of pharmaceutical preparations to know exactly what they 
are doing. The formation of the Laboratories of the Pharmaceutical 
Society, Bloomsbury Square, London, is undoubtedly a very wise 
move in the right direction, as the pharmaceutical chemist is doing 
that work which is very necessary if he is to maintain his position in 
the chemical world. 

The knowledge which has been brought forward in the last year 
or so has completely revolutionized the general idea of things with 
regard to ergot. To refresh the memory of those who may have for- 
gotten, and for the information of those who do not know, the fol- 
lowing is the monograph in the British Pharmacopceia for the prepa- 
ration of liquid extract of ergot, and following it is a monograph 
for the same preparation in the United States Pharmacopeeia, No. 
10. 

I would like to point out that the monograph of the UV. S. P. is 
somewhat involved and takes a little understanding, but I have writ- 
ten it exactly as it is written in the United States Pharmacopceia. 


Extract Ergote Liq., B. P. 


millilitres 7500 
Alcohol, 90 per cent. .......... millilitres 375 


Macerate the crushed ergot with 5000 millilitres of distilled 
water for 12 hours; strain; repeat the maceration with the remainder 
of the distilled water; press; strain; evaporate the mixed liquors to 
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700 millilitres; when cold add the alcohol; set aside for an hour; 
filter. 


Fluid Extract of Ergot, U. S. P. 


Fluid extract of ergot is administered by intramuscular in- 
jection to the single comb, white Leghorn cocks, dose not ex- 
ceeding 0.5 cc. for each kilogram of body weight of cock, produces 
a darkening of the comb, corresponding in intensity to that caused 
by the same. dose of fluid extract of ergot prepared as directed 
under Ergote. 


The standard fluid extract should be prepared from at least ten 
different lots of ergot conforming to the official botanical description. 
This standard extract must be aged for at least six months before 
being standardized, and must be preserved in vacuum. It is essayed 
on the Leghorn cocks which are less than eight months of age, weigh- 
ing approximately two kilograms. Injections are made deeply into the 
breast muscles, and the effects are observed within one to one and a 
half hours after the administration of the drug. 


Ergot, recently ground, in coarse pow- 
grammes 1000 
Purified petroleum benzine ....... q.s. 


Pack the ergot in a cylindrical percolator and slowly percolate 
with purified petroleum benzine, until a few drops of the percolate 
leave no greasy stain when evaporated from filter paper. Reject the 
benzine solution; remove the drug from the percolator; dry it by 
exposure to the air; then make the fluid extract by using a menstrum 
of 20 cc. of hydrochloric acid and 980 cc. of diluted alcohol as men- 
strum 1 and diluted alcohol as menstrum 2. After dissolving the 
soft extract in the reserve liquor assay a portion of the liquor as di- 
rected below, and from the result thus obtained adjust the volume of 
the finished fluid extract by the addition of enough menstrum 2 to 
make it conform to the required biological standard. 

Up till the present time the method of standardizing ergot has 
been usually one of two methods, and it has been our policy to send 
samples to London to be tested physiologically by Professor W. L. 
Symes, of St. Thomas’s Hospital Medical School. The two tests 
usually carried out were the effect of the extract on the arterial pres- 
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sure of a young adult Pitter cat. This was the demonstration of 
the presence of tyramine. The second test is the effect on the uterus 
of a guinea pig. This is a demonstration for the presnce of histamine, 
and these tests were carried out, making the comparison with an 
active pituitary extract. The physiological test usually laid down 
by chemical manufacturers up to the present time has been as follows: 

On the uterus of a guinea pig I cc. must be equal in action with 
0.025 cc. of an active pituitary extract 20 per cent. 

The very latest test which is being carried out in London at the 
present time is to compare liquid extract of ergot with a freshly 
prepared 0.1 per cent. solution of ergotoxine phosphate for its power 
to paralyze the stimulant action of adrenalin on the rabbit’s uterus, 
for which comparison a dose of the solution under test, suitably di- 
luted, is added to a bath of 100 cc. containing one-half of a strip of 
uterus. A dose of the standard is simultaneously added to a second. 
bath of 100 cc. containing the other half of the same strip of uterus. 

There is no doubt, in the light of our knowledge now, that the 
first of these physiological tests was of absolutely no value, and [. 
am not condemning ourselves or anyone else, as it was through the 
lack of knowledge that these tests were completed. Until this year 
it has not been possible to find out whether B. P. extracts of ergot 
were active or otherwise, as no one has examined the effect on the 
human uterus, comparing the effect of histamine and tyramine, on 
the one hand, with the specific alkaloid on the other. However, this 
investigation has now been done, and it has been found, as pre- 
viously mentioned, that histamine and tyramine in the quantities in 
which they are present in the liquid extract have no therapeutic action, 
and that the value of ergot depends upon the presence of the specific 
alkaloid. In view of this, investigations are nearing completion in 
London to lay down a method of chemical standardization for ergot, 
and there is no doubt that a considerable alteration of the B. P. method 
of preparation will have to be made. In the manufacture of the ex- 
tract as performed in accordance with the B. P. the amount of spe- 
cific alkaloid extracted is practically nil, as the alkaloid requires an 
acid to liberate it. In consequence of this, many manufacturers have 
allowed their ergot to ferment, which has produced sufficient acid to 
dissolve a certain proportion of the specific alkaloid, and I have no 
doubt that the new Pharmacopceia will advise the use of acid in con- 
nection with the preparation of ergot extract. 

There is no doubt that criticism must be levelled at the compilers 
of the 1914 British Pharmacopeeia, as they have apparently made no 
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effort to satisfy themselves that the method suggested for the pro- 
duction of liquid extract of ergot was satisfactory. The fact that 
medical men only are on this committee is in itself a serious draw- 
back. Great Britain should undoubtedly lead the way, as she has 
done in the past, in the production of good methods for the prepara- 
tion of pharmaceuticals, and that we should have to look to the United 
States of America to show us the way is extremely bad. The fact 
that the active principle of ergot requires acid to liberate it is the 
principal cause of the failure of the pharmacopceia method ; also the 
source of the failure of the pharmacopoeia method; also the source 
from which the ergot is to be obtained is not set out in the B. P. The 
result is that many manufacturers have been using ergot low in active 
principle, and as no test is laid down whereby the manufacturer can 
tell whether his preparation is good or otherwise he has been working 
in the dark. The method of preparation can be rectified by a com- 
plete revision of the mode of preparation and a careful and scientific 
investigation of the method of obtaining the maximum amount of 
active principle. 


Observations on Ergot Obtained from Various Sources 


From various reports obtainable, as previously mentioned, there 
is a considerable variation in ergot, according to the source from 
which it is obtained, and in one report by T. E. Wallis ergot was ex- 
amined for various characteristics : 


(1) The external physical characters. 

(2) Presence of grubs or of beetles. 

(3) Presence of mites. 

(4) The appearance of freshly fractured surface. 

(5) The odor, especially anything representing trimethylamine. 

(6) The rate at which the specimens became mouldy when ex- 
posed to a moist atmosphere at room temperature. 

(7) Ane of the samples was tested by observing its powers of 
germinating when sown in a sandy soil. In this way an at- 
tempt has been made to form an opinion as to the condition 
of samples from a botanical viewpoint. The results do not 
necessarily bear any definite relation to the physiological ac- 
tivity of specimens, although one might expect, in a gen- 
eral way, that a sample in good condition botanically would 
also be more efficient medicinally. 


326 Reliability of Preparations of Ergot }A™,}our-pyarm. 


Following is an account of observations made on ten samples. 
Examines : 


(1) Portuguese, new crop, a good specimen; color was bright, 
the sample was fresh and clean, the fracture short, the odor 
very slight; the specimen contained mites and grubs in 
small numbers. 

(2) Spanish, 1925 crop, sclerotia, very much cracked, many of 
them having a slight white incrustation, the surface dull, a 
distinct odor of trimethylamine ; exposed on sterile blotting 
paper in moist atmosphere 70 per cent. showed mould after 
eighteen days. Specimen contained a number of mites 
and also small beetle droppings. 

(3) Spanish, bought in May, 1926; appearance dull, cracked 
and rusty; a strong odor of trimethylamine; grew mould in 
fourteen days ; contained numerous mites, but beetles absent. 

(4) Spanish 1925 crop, bought February, 1926; two-thirds hard 
and brittle; externally bright and clean; had slight odor of 
camphor, which had presumably been employed as a pre- 
servative ; 60 per cent. showed mould after eighteen days; 
fairly large number of grubs and mites were present. 

(5) Spanish, bought February, 1926; sample was all powdery; 
hardly any odor; grew mould in fourteen days; grubs and 
beetles present in large numbers. 

(6) Spanish sample which had been stored in a brown paper 
bag at least fifteen years at the premises of the Pharmaceu- 
tical Society, Great Britain; all dull and dusty; slight 
white incrustation, very brittle, slight mouldy odor; 20 per 
cent. developed mould after eighteen days; mites present in 
small numbers ; no beetles. 

(7) Russian 1926 crop, dull in appearance, a distinct odor of 
trimethylamine ; 80 per cent. grew mould in nine days; the 
whole became mouldy in eighteen days; mites in abundance 
and a few grubs. 

(8) Russian old crop; bright, clean sample; odor of trimethyl- 
amine just noticeable; exposed on sterile blotting paper 
quickly became mouldy; total growth in about fourteen 
days ; mites and beetles in small quantities. 

(9) Polish 1925 crop, which was a very fine sample, hard and 

clean, no odor; these ergots were tested by germinating in 

the spring of 1926; after exposure to frost of the preceding 
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winter they germinated well and produced an abundance of 
stromata; after sixteen days 10 per cent. showed slight 
mouldiness; there were neither grubs nor beetles in this 
sample. 

(10) This sample was twenty-five years old, kept in a mahogany 
drawer of the Pharmaceutical Society of Great Britain; 
consisted almost entirely of powdery material, composed 
mainly of the droppings of beetle grubs, a large number of 
mites, their eggs and empty egg cases; the specimen was 
obtained by picking out by hand the greater portion of the 
ergot which remained whole, the remainder being preserved 
for experiment. 


Samples 9, 1 and 8 are those which had the freshest appearance. 
No. 8 developed mould so quickly and completely that it was re- 
garded as inferior, while numbers 9 and 1 were in excellent condi- 
tion. No. 1 should have been regarded as inferior to No. 9, because 
of its slight worminess, also being of Portuguese origin, which might 
be presumed to contain less alkaloids than the Polish sample. 

A consideration of the results of the pharmacological and botani- 
cal examination, together with the botanical characters, give no cer- 
tain clue to the amount of specific alkaloid present. This most strik- 
ingly shows in the instance of sample No. 9. This appeared, according 
to the botanical examination, to be the best sample of all;. the 
pharmacological examination showed that it contained only 0.03 per 
cent. of specific alkaloid. 

As has been shown, samples of ergot vary very considerably, 
and, taking a number of samples, the list of which I give below, they 
show that Spanish ergot appears to contain the largest proportion of 
aklaloid : 


Alkaloid, 
Number and Origin Per Cent. 
0.133 
0.12 
0.067 


328 


Reliability of Preparations of Ergot {Am 


Previously the view has been held that Russian ergot contained 
the highest percentage of active principle. 

Forst gives evidence concerning a sample of powdered ergot, 
assayed by a chemical method, which, when first examined, contained 
0.08 per cent. of alkaloid, and when examined six months later con- 
tained only 0.036 per cent. He concludes that powdered ergot deteri- 
orates rapidly. In a sample examined for Professor Greenish, which 
had been kept for fourteen years, it was found to contain 0.075 per 
cent. alkaloid. This result suggests that if preserved in its original 
form there is very little loss of activity over a period of many years; 
but, once having been powdered, some action seems to take place which 
causes a considerable reduction in the proportion of alkaloid present. 

On account of the fact that so many preparations of ergot have 
been found to be inactive Dr. J. H. Burn, M.D., in a paper read 
before the Edinburgh section of the Pharmaceutical Society said that 
in view of the fact mentioned above it gave rise to the speculation as 
to how it had come about that doctors had continued to use a prepa- 
ration of ergot for many years without discovering that it had no 
clinical effect. ‘The answer to this was that ordinary clinical methods 
of observation did not permit doctors to come to a conclusion. We 
have tested this point in the following way: Choosing a batch of 
ergot which previous examination had shown to be rich in alkaloid 
two extracts were prepared. The first was made in strict observance 
with the B. P. directions, and the second was made according to the 
fluid extract of U. S. P. Finally, an extract of marmite—which you 
all know is an extract of yeast—was prepared to resemble an extract 
of ergot; some infusion of gentian was added to mask the taste, and 
the extract was preserved by the presence of 40 per cent. alcohol. 
‘These three preparations were handed to Mr. Bourne, labeled Nos. 
1, 2 and 3, and under his care one drachm of each of them was given 
three times a day to each patient during the first seven days of the 
puerperium. The result was that, judging by the height of the uterus 
above the symphisis pubis and by the color and amount of the lochial 
discharged, it was impossible to distinguish the three preparations 
from one another. The results gained were entirely similar in every 
respect. It is important to note that the patients selected for this in- 
vestigation were normal, and in many hospitals ergot would not have 
been prescribed. The results did not mean that a U. S. P. extract 
containing, as this one did, 0.13 per cent. of specific alkaloid is no 
more use than an extract of marmite. Had it been possible to select a 
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series of cases where the need for a stimulant to uterine retraction was 
evident, it is, I think, certain that the results would have demonstrated 
the value of the U. S. P. extract and the uselessness of the B. P. 
extract and of the marmite; that a systematic investigation by careful 
trained observers gives no evidence at all of the importance of the 
constituents of ergot extracts; and I think they explained the cur- 
rency of the erroneous impression among doctors that extractum 
ergote liq., B. P., is of value.” 

The remarks of Dr. Burn to which I have referred, coming from 
an eminent man, undoubtedly lead to the conclusion that most manu- 
facturers have realized that there is something wrong with the 
method laid down in the British Pharmacopeeia. It has been found 
on examination of the crude drug that Spanish ergot contains the 
greater portion of alkaloid and gives more satisfactory results than 
the Russian ergot. It is also reasonable to assume that the removal 
of fat would greatly assist in the preparation of a satisfactory extract. 
Owing to the fact that the alkaloids are practically insoluble in water 
it naturally leads one to the conclusion that something must be added 
to liberate these alkaloids, and the use of acid is indicated. To a great 
extent ergot has fallen into disrepute owing to its varying qualities 
and methods of preparation. However, improved methods of stan- 
dardization regain for ergot its true position in the medical world, as 
quite a number of women can tolerate ergot when they cannot tol- 
erate pituitary extract, which, it is claimed, produces similar results. 


Ergotoxine, C35H4,O¢Ns5, is prepared by extracting powdered 
ergot with alcohol, distilling off the solvent and extracting the residue 
with petroleum ether to remove the fat. The remainder is dissolved 
in ethyl acetate, which is shaken with citric acid solution until the 
alkaloid is removed. Sodium bromide is added to the citric acid 
solution in order to throw out the sparingly soluble hydrobromides. 
The latter are dissolved in sodium hydroxide and the solution ex- 
tracted with ether. 


Ergotinine is dissolved with a little ergotoxine and recrystallized 
from alcohol. Ergotoxine may be recovered from mother liquors 
by neutralizing, making alkaline with sodium carbonate and extract- 
ing with ether; the solvent is distilled off and the residue in 80 per 
cent. alcohol, to which phosphoric acid is added. After some days 
ergotoxine phosphate crystallizes out. Ergotoxine melts at 160 to 
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162 degrees. It is a white, amorphous powder, practically insoluble 
in water, but soluble in alcohol and ether. The phosphate, 
C35H4,0gN;.H3PO4.H2O, melts at 186 to 187 degrees without 
decomposition. It forms a colloidal solution with cold water; it sets 
in a jelly on the addition of hydrochloric acid. 

Ergotoxine.—On boiling with methyl alcohol or acetic anhydride 
yields ergotinine by loss of water. Ergotinine can be converted into 
ergotoxine by boiling with dilute acetic or phosphoric acids in dilute 
alcohol. Ergotoxine is precipitated by Mayer’s reagent. 

Special Note.—Since the majority of this paper was written 
there has been a fresh communication by Dr. Alec. Bourne, B. A,, 
M.B., Obstetric Surgeon Out-patients St. Mary’s Hospital, Senior 
Obstetric Surgeon Queen Charlotte’s Hospital, Surgeon Out-patients 
Samaritan Hospital, England, dealing with extracts of ergot and the 
active principles of ergot. It has been said, and I have mentioned in 
this paper previously, that as the liquid extract of the B. P. contains 
practically no appreciable amount of alkaloid, and that the quantities 
of histamine and tyramine present are too small to have any effect, it 
follows that extract ergotz liq., B. P., is of no value; yet, against this 
is the fact that it has been used in Great Britain and the colonies for 
many years, and there has been no serious complaint from the medi- 
cal profession. 

In order to explain this position I am setting out below a copy 
of the paper read by Dr. Bourne in his endeavor to answer the reason 
why a valueless extract of ergot has been used for so many years 
without complaint. 


“In order to investigate further this somewhat surprising 
position we carried out the following experiment: A sample of 
ergot was chosen which was found to contain a good proportion 
of the specific alkaloid. Two liquid extracts were made from it— 
the one according to the process of the British Pharmacopeeia 
and the other according to that for the fluid extract of the United 
States Pharmacopeeia (Tenth Revision). Examination by 
Clark’s method showed the B. P. extract was free from the spe- 
cific alkaloid, while the U. S. P. extract contained 0.13 per cent. 
A third liquid was prepared to resemble an extract of ergot su- 
perficially, by extracting the proprietary article, Marmite. The 
extract was filtered, infusion of gentian was added to mask the 
taste, and it was preserved by the presence of 40 per cent. alco- 
hol. Th three bottles were labeled only 1, 2 and 3, and only one 
of us (J. H. B.) knew what the contents of the different bottles 
were. Each extract was administered three times a day in a 
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dose of one drachm to a series of patients during the first seven 
days of the puerperium. The patients were selected as being 
normal. A daily record was kept of the height of the uterus 
above the symphysis pubis, and of the color and amount of the 
lochial discharge. All observations were taken and recorded by 
one person. Two of the extracts were given to 12 patients each, 
and one was given to eight patients. 

“Examination of the results showed that it was impossible 
to distinguish the changes in the patients which received one ex- 
tract from those in patients receiving either of the others. The 
rate of descent of the uterus, the day on which the color of the 
lochia changed from red to brown, and from brown to pale, 
showed the same variation in all three groups. The patients who 
received the U. S. P. extract developed headaches, but otherwise 
were not distinguishable from those who received the B. P. ex- 
tract or the Marmite. 

“We believe that this experiment may in part explain the 
absence of complaint regarding the efficacy of extractum ergot 
liquidum, British Pharmacopceia, for it appears that ordinary 
clinical methods do not suffice in normal cases, at least, even to 
demonstrate the presence in an extract of a considerable propor- 
tion of the highly potent specific alkaloid. In view of this and 
of the results of hypodermic administration of the different ac- 
tive substances, we consider that no serious attention can be paid 
to statements that the British Pharmacopceial extract has a ther- 
apeutic action. It is obviously desirable that the pharmacopceial 
method of preparing the extract should be revised at the earliest 
opportunity, so that the specific alkaloid is extracted from the 
drug, and is present in fhe extract.” 


Summary 


(1) The outcome of the foregoing paper is to conclude that the 
U. S. P. method is the only suitable method at present for 
preparing liquid extract of ergot. 

(2) The ergot should be of Spanish origin. 


(3) The medical profession engaged in obstetric work should 
give more careful attention to the results of the use of ergot. 

(4) Careful notes of the results obtained should be taken. 

(5) It is possible that a combination of ergotoxine and hista- 
mine together may eventually prove to be the most satisfac- 
tory method of administering ergot. 

(6) Continued efforts are necessary to make the estimation for 


the active principles of ergot a chemical instead of a biologi- 
cal one. 
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(7) The lack of an Anatomy Act in W. A. is a serious draw- 
back to scientific investigations from a biological stand- 
point, and the B. M. A. and Pharmaceutical Societies of 
States not possessing this Act should do all they can to en- 
courage the Government to pass the necessary bill in order 
that those persons engaged in the preparation of drugs 
which are biologically standardized shall be able to carry 
on their work without hindrance. 


I have endeavored in this paper to collect as much information 
as possible with regard to present-day information on ergot, and on 
consideration of the whole subject it would seem that there is very 
urgent necessity for closer co-operation between the medical man 
and the pharmaceutical chemist. At the present time, without wish- 
ing to be too critical, I consider that the medical man as a whole 
is prepared to prescribe an advertised line, provided it has been ad- 
vertised according to his code of ethics, without knowing the chemical 
composition of what he is prescribing, and taking for granted the 
manufacturer’s statement as to the physiological effect that will be 
obtained. 

Ergot is in no way free from this stigma. There have been many 
proprietary preparations placed on the market, said to be derivatives 
of ergot and claimed to contain the active principles. In many cases 
a medical man will make use of these, and, provided that he gets 
the result he hopes for, he immediately assumes that the preparation 
in question has been the cause. He overlooks the fact that its result 
might have been obtained without the use of the drug in question. 

The resulting state is that it will frequently be found that two 
medical men have directly diverging opinions on the same question, 
and it is frequently found that one medical man will actively recom- 
mend So-and-So’s proprietary extract of ergot, while another will 
claim that it is of absolutely no value. Therefore, if this paper has 
as its result stimulated the interest in ergot of those who have heard 
it, then I shall feel satisfied that the preparation of the paper was 
worth while. 

I have to thank Dr. J. H. Burn, M. D., Director of the Pharma- 
cological Laboratories of Great Britain, for assistance and informa- 
tion given in connection with the work done on ergot. 
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PHARMACY IN RELATION TO SCIENCE* 
By Mr. Edward Mayhew, F. L. S. 


HARMACY today is the art of preparing, preserving and com- 
P pounding substances for the purpose of medicine. 

It has been commonly divided into two branches—namely, galen- 
ical and chemical. There appears no justification for this division, 
for even the simplest pharmaceutical preparations are, to a certain 
extent, chemical preparations. We have also a theoretical as well as a 
practical aspect in pharmacy. The first, consisting not merely of 
speculative opinions, but a knowledge of facts and principles, tending 
to explain the rationale of processes, the latter comprehending the 
mere skilled labor employed therein. Theoretical pharmacy, there- 
fore, may be justly styled “scientific pharmacy.” A proper acquaint- 
ance with this branch of science is absolutely necessary for the due 
exercise of the healing art, otherwise the practitioner must often err 
in the forms of the preparations which he employs, and frequently 
be deceived when he infers their properties from the known effects of 
the separate ingredients. 

In the earliest days of the human race there can be no doubt 
that certain gifted individuals (scientists in embryo) would be led to 
investigate the properties of the various organic and inorganic bodies 
surrounding them—in the first instance, searching for a means of sub- 
sistence, and, later, for the cure or alleviation of the ills that flesh is 
heir to. In this manner pharmacy, or the art of selecting, extracting, 
preparing and compounding medicines, from vegetable, and subse- 
quently from animal and mineral substances, must have originated. 
Among very primitive peoples the practice of medicine has always 
been associated with magic or some early form of religion. In the 
dark ages theology, magic, alchemy and the healing art were closely 
connected. Gods, kings, philosophers and poisoners have helped to 
build the fabric of the art. The earliest records of pharmacy are 
Egyptian, and of the time of Cheops (about 3700 B. C.), but the 
most complete account of this art as practiced in Ancient Egypt is 
contained in the famous Ebers papyrus, written about the year 1552 
B. C. (contemporary with Moses). The papyrus gives specific reci- 
pes, including drugs in common use today, such as myrrh, pepper- 
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mint, opium, henbane, gentian, squill and linseed—a fairly representa- 
tive collection. Those from animals include lizards’ blood, putrid 
meat, various fats, and the excreta of human beings, dogs, cats and 
even flies. One remedy ascribed to this period pertains today—a 
mixture of aloes and canella, known by the name of “Hiera Picra” or 
sacred bitters. The papyrus was written in the form of hieroglyphics, 
as used by the priests only, in that kind of writing used by the laity 
and also written in Greek. It is noteworthy that all matters referring 
to pharmacy are in the hieratic characters, and the quantities are ex- 
pressed by the same symbols as are in use today. 

The mythological Aesculapius, and his father, Apollo, whose 
effigy now appears on the arms of the Society of Apothecaries, Lon- 
don, and Chiron, the alleged originator of pharmacy, made no contri- 
butions to pharmacy, but the Greek Hippocrates (460 B. C.), the 
reputed father of medicine and dispenser of his own remedies, can 
be claimed as an early pharmacist. Four hundred simples are alluded 
to in his remedies, and, in using these, he invariably stressed the 
importance of diet as an aid to health. 

During the 600 years elapsing until the advent of Galen, the cele- 
brated Roman pharmacist and physician, whose doctrines, medicines, 
and modes of compounding persisted for nearly 1500 years, pharmacy 
had become of great importance. Many sects, such as Empirics and 
Eclectics, were born and flourished. The use of remedies of animal 
origin was reintroduced by Serapion of Alexandria, an Empiric. 
Among his specifics were camel brain, crocodile excrement, hare’s 
heart, tortoise blood and wild boar testes. 

Heraclides, another noted Empiric, used the following formula 
for cholera: 


drachm 


To be made into 30 pills—one for a dose. 


Pharmacy, during the Greek, Alexandrian, and Roman periods, 
had made much progress, but, in common with other branches of 
knowledge, it felt the blighting effect of the dark ages. From the 
time of the fall of the Roman Empire in the fifth century until about 
the fifteenth century, whatever progress was made in science was 
due to the Arabs of Bagdad and later of Cordova. The Arabs trans- 
lated all available Greek and Latin scientific works into Arabic, and, 
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in every direction, encouraged all branches of learning. It was they 
who raised pharmacy to its proper dignity. Many words in cur mod- 
ern scientific vocabulary indicate the debt that pharmacy owes to 
them—alcohol, syrup, julep, sugar, alkali are words of Arabian ori- 
gin, and it is to them we owe our knowledge of the uses of rhubarb, 
senna, camphor, musk, nutmegs, cloves and many other well-known 
substances. 

The first London pharmacopceia was professedly based on the 
formulary of Mestie, the elder, a son of a pharmacist at Gundie 
Shapur. The famous school of Salerno, a legitimate Arabian off- 
spring, founded some time prior to the Crusade, was an institution 
where much pharmaceutical knowledge was attained and dissemi- 
nated. In an antidotorarium compiled by Nicholas of Salerno, a di- 
rector of the school, is found the fundamental basis of the apothe- 
caries’ weights now in use, viz., the grain, scruple and the drachm. 
This university was dissolved in 1811 by a decree of Napoleon I. A 
notable event in the history of pharmacy at the time was an Edict 
issued by Frederick II. of Sicily in 1224, whereby a physician was 
denied the right to derive any profit from the sale of drugs, and for- 
bidden to conduct a pharmacy. The strictest supervision over the 
compounder of medicine was enjoined, and, further, both the physi- 
cian and the pharmacist had to be examined and licensed by the Medi- 
cal School at Salerno. 

It was during this period that the practice of pharmacy was dis- 
tinguished from the practice of medicine. Prior to this separation of 
the two professions the botanist was the physician-pharmacist who 
collected his own simples, and subjected them to trial, and the chemist 
was the physician-pharmacist who subjected mineral substances to 
various tests. 

The treatment of disease at this time was mainly in the hands of 
the Benedictines, and, by the cultivation of medicinal herbs and plant 
collecting they laid the foundations of botany. Among isolated inves- 
tigators was Raymond Lully (1235-1315), famous in pharmaceutical 
history as being the first to employ medicinal tinctures. He invented 
methods of preparing ammonium carbonate, nitric acid and red and 
white precipitates. Lully was no prohibitionist, for of S. V.R. he 
wrote : 


“The taste of it exceedeth all other tastes, and the smell all 
other smells,” 
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and he also declared it a product of marvelous efficacy in encouraging 
soldiers before going into battle. 

The fifteenth century was a period of alchemistic frenzy. The 
search for the Elixir of Life and for the Philosopher’s Stone obsessed 
scientific minds, but led to many important discoveries. 

The practice of pharmacy was controlled in most European 
countries, and the number of pharmacies allowed in a community 
was limited. 

In France the requirements for entrance into the profession of 
pharmacy were severe. A knowledge of Latin was required, and a 
four years’ apprenticeship was essential. Before becoming a master 
the entrant was required to have had a further ten years’ experience. 

The century of Paracelsus (sixteenth) was the one in which 
pharmacy first became prominent in Western Europe. King Henry 
VIII of England was fond of dabbling in the art. There is preserved 
in the British Museum a record of the King’s “Majesty’s” own plas- 
ter. This plaster contained pearls and guaiacum wood. 

Two famous French pharmacists of this century were Nicholas 
Houel, founder of the Ecole de Medicin of Paris, and Ramond 
Minderet, the originator of Spiritus Mindererus. 

Early in the seventeenth century—that is, in 1617—as a guild, 
the Society of Apothecaries, London, was granted its charter, and, 
in 1618, through the instrumentality of Sir Theodore Turguet 
Mayerne, the first London pharmacopceia was published. This phar- 
macopceia was the first authority of its kind adopted by any nation. 
It contained 1028 simple drugs, and 932 preparations and compounds. 
In the edition of 1650 appears a horrible example of the older materia 
medica, viz., Usnea, a drug peculiar to England. This drug consisted 
of the moss taken from the skull of a man, who had died a violent 
death. It was obtainable in England, because, in those days, bodies 
of criminals were suspended in chains at crossroads. The exposure 
was conducive to the growth of this moss. The skull also had its 
uses in medicine. Many new drugs and chemicals came into use, 
notably cinchona, coca, ipecac, and tobacco. Among the pharma- 
cists of this period who did good work for pharmacy and science was 
Johann Rudolph Glauber (1603), discoverer of many chemicals, as 
well as of the salt which bears his name. He was the first chemist to 
express the opinion that plants made saltpetre from the soil, and to 
prepare ammonium sulphate on the manufacturing scale. He claimed 
to have discovered the Philosopher’s Stone, but refused to sell or 
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publish the secret, because, as he said, “to make this known would 
encourage the luxury, pride and godlessness of humanity.” In an old 
volume written by Glauber, which was once owned by Oliver Crom- 
well, there appears, in the Protector’s own hand, “This Glauber is an 
errant knave. I doe bethink me, he speaketh of wonders that cannot 
be accomplished.” 

Potassium Acetate was discovered by a pharmacist named Muel- 
ler (1610), and Rochelle Salt was discovered by Peter Seignette 
(1672), an apothecary in the city of Rochelle. 

Nicholas Lemery (1645), a pharmacist of Paris, both on account 
of his ability and his “Universal Dictionary of Simple Drugs” and 
other works, had a great influence upon the chemistry and pharmacy 
of his time. He gave a formula for tincture of gold, in which the 
gold is dissolved in aqua regia, and subsequently compounded with 
canella and spirits of wine. His opinion of this as a remedial agent 
is quaintly expressed as follows: “This tincture is a good cordial, 
because of the essence of canella and spirits of wine.” 

Robert Boyle (1627), known as the Father of Chemistry, was, 
while at Oxford, connected with a group of individuals who later 
founded the Royal Society. This society was incorporated by Charles 
II in 1663. Robert Boyle, though eminent as a chemist, possibly 
knew little of pharmacy. His recipe against epilepsies or falling sick- 
ness was as follows: “Take of the powder of the true mistletoe of the 
oak as much as will lie upon a sixpence, early in the morning, in 
black cherry water, for some days near the full moon.” 

Nicholas Culpepper (1656), who attained distinction through 
the boldness with which he criticised the early editions of the London 
pharmacopeeia, gained his knowledge of pharmacy as an apothecary’s 
apprentice at Bishop’s Gate, London. 

Sir Isaac Newton (1642), it may be also noted, received his 
first employment in the shop of a Mr. Clark, the local apothecary at 
Woolsthorpe, England. 

It may be truly said of the progressive eighteenth century that 
pharmacists, heirs to the accumulated experiences of the past, played 
an important part in the development of the science of chemistry. 

Etienne Francois Geoffroy (1672-1731) was, all his life, a retail 
pharmacist. In his store were held the meetings of those by whom 
the Paris Academy of Sciences was formed. His chief researches 
dealt with iron, vitriol, fermentation and mineral waters. His most 
famous work was in connection with tables of chemical affinities. He 
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was honored by the Royal Society of London by being made a Fellow. 

Antoine Baume (1728-1804), inventor of the hydrometer bear- 
ing his name, served his apprenticeship in the pharmacy of Geoffroy. 
His best work for pharmacy was accomplished in connection with 
dispelling the superstitions of the art in regard to the polypharmacal 
combinations of disgusting ingredients, the use of which had come 
down from the Egyptians. 

Guillaume Francois Rouelle (1672-1731), an apprentice in a 
Paris pharmacy, gave courses of lectures at which Lavoisier is said 
to have attended as a student. MRouelle classifid salts into acid, neu- 
tral and basic salts. He made concentrated preparations of a num- 
ber of alkaloidal drugs, and came very near to being the discoverer 
of alkaloids. 

Antoine Laurent Lavoisier (1743-1794), though not a pharma- 
cist, rendered signal service to pharmacy, as well as to chemistry 
and other sciences. His discoveries led to a complete revision of 
chemical nomenclature, much of which remains today. As a dire 
result of the French Revolution he met his death under the blade of 
the guillotine in 1794. The eulogium expressed by La Grange at the 
time of his execution speaks volumes: “It took but a moment to cut 
off his head, though a hundred years, perhaps, will be required to 
produce another like it.” 

Carl Wilhelm Scheele (1742-1786) was a brilliant pharmacist 
and chemist. It is said that he was not particularly bright as a youth, 
but had a liking for pharmacy. He served his apprenticeship in 
Gothenberg. His first important work was the study of cream of 
tartar, which led to the discovery of tartaric acid. He isolated phos- 
phoric acid from bones. During 1774 and 1775 he discovered and 
identified potassium permanganate, manganese dioxide, barium ox- 
ide, chlorine, arsenic acid, hydrogen sulphide, the arsenical pigment 
known as Scheele’s green, and last, but not least, oxygen, which he 
called “empyrealair.” When conducting a pharmacy at Koping he 
made lactic acid, separated and identified glycerin as a by-product of 
the manufacture of lead plaster, and discovered citric, malic, gallic, 
oxalic, uric and mucic acids, ethyl acetate, ethyl benzoate, amyl alco- 
hol and, lastly, hydrocyanic acid. Tradition has it that his untimely 
death was caused by the accidental inhalation of fumes of the latter. 

During the century under review many pharmacopceias and 
related works of reference were published. The dispensatory in use 
in 1741 in the well-known London hospitals, Gray’s, St. Thomas’ 
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and St. Bartholomew’s, describes the uses of what a modern phar- 
macist would regard as strange drugs. Viper’s flesh was an ingredi- 
ent of one, and woodlice of several of the preparations. Dried horse’s 
hoof was recommended for the spitting of blood. Opium, known as 
Extractum Thebaicum, appeared in the majority of the formule, 
calomel was given in 10-grain, and jalap in 30-grain doses. On one 
page of the book is an illustration with the verse: 


“In the midst of life death doth us pursue; 
Let each, therefore, with speed for mercy sue.” 


The motto of the dispensatory was: 


“Prepare to die, for behold death and judgment is at hand.” 


In reviewing the relations of pharmacy to science during the 
nineteenth century, and up to the present time, I may only briefly 
refer to the astounding discoveries of modern times. Chemistry at 
tle beginning of this period was only a branch of natural philosophy. 
Today it has become a highly specialized science, to which pharmacists 
have made valuable contributions. It is noteworthy that the researches 
of Serturner led to the discovery of the alkaloid morphine, one of the 
triumphs of applied chemistry. Friedrich Wilhelm Serturner, a 
pharmacist of Eimbeck, published a paper in 1806 announcing the 
discovery of a new organic acid in opium, which he called meconic 
acid, and in 1815 he published a final paper in which the discovery 
of the narcotic principle of opium was announced. This active prin- 
ciple he named morphium from Morpheus, the God of Dreams, who, 
according to mythology, was the servant of Somnos, the God of 
Sleep. This discovery stimulated research on other drugs, with the 
result that Joseph Pelletier, a pharmacist, and son of a pharmacist in 
Paris, in conjunction with Joseph Bienaime Caventou, also a retail 
pharmacist in the same city, isolated quinine, strychnine, brucine, 
narceine and veratrine. Emetine was foound by Pelletier, and majen- 
die, solanine by Desfosses, nicotine and the elements chromium and 
baryllium by Vauquelin, atropine by Brandes, delphinine by Feneulle 
and Lassaigne, codiene by Robiquet, and picrotoxin by Boully. 

Derosne, a French pharmacist, in 1803, thought he had found the 
active principle of opium, but later the product that he isolated was 
found to be narcotine, which possesses no narcotic properties. 

It is worthy of remark that Pelletier and Caventou were awarded 
a 10,000-franc prize by the Paris Institute of Science for the dis- 
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covery of quinine. This was their only reward, for they took out no 
patents, as they might easily have done. 

Louis Jacques Thenard was one of France’s most eminent phar- 
macists. When a youth he was anxious to study pharmacy. He was 
first employed as a kitchen boy by a sister of Vanquelin, the discov- 
erer of nicotine. We owe the discovery of hydrogen peroxide to 
Thenard. 

Bernard Courtois, a native of Dijon, who studied pharmacy 
under Seguin, whilst experimenting on the manufacture of artificial 
saltpetre, noticed that, upon the addition of sulphuric acid to kelp, 
that a violet vapor was produced, which, upon condensation, yielded 
crystalline plates with a metallic lustre. He had discovered iodine. 
He was too busy at the time to pay attention to the matter, so he 
sent the iodine to Gay-Lussac for investigation. Sir Humphry 
Davy, who obtained his earliest scientific training in the apothecary 
shop of Mr. Borlase at Penzance, gave the name to this element. 
Subsequently Davy and Gay-Lussac engaged in acrimonious discus- 
sion concerning the priority of the discovery, Courtois being forgot- 
ten for the time. The companion element bromine was discovered 
by Antvine Jerome Balard, a pharmacist of Montpellier, whilst work- 
ing with the salts extracted from a nearby salt marsh. He was sur- 
prised by certain unexpected reactions, and investigation led to the 
discovery of bromine. This discovery won for him the medal of the 
Royal Soviety of London. 

Henry Hennel, an English pharmacist, synthesized ethyl alcohol 
in 1826, two years before the better known, but not more important 
synthesis of urea by Wohler. 

John Walker, pharmacist of Stockton-on-Tees (1781-1857) in 
his day book recorded the first sale of his newly-invented “friction 
lights,” which were indisputably the first of their kind. The record 
was as follows: 


Die Saturni, Apl. 7th, 1827. 

Mr. Hixon. 

Sulphurata hyperoxygenata Frict. 100. 
Tincase, 2d.—1 /2. 


Few inventions have saved more time and trouble than the fric- 
tion match. They are so cheap that no one feels the cost of matches. 
without them one would be thrown back to the old “flint and tinder” 
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days. Walker’s “friction lights” were thin splints of wood, three 
inches long, one-sixth inch broad and one-twentieth inch thick, tipped 
with a composition of equal parts of antimony sulphide and potassium 
chlorate. They were sold by him at 100 for a shilling, in a tin case, 
for which 2d. extra was charged. With each case was supplied a 
piece of glass paper folded in two. A “light” was ignited by pinch- 
ing the head between the folds, and then suddenly withdrawing it. 

Jean Baptiste Dumas (1800-1884) was apprenticed at the age of 
fourteen to one Le Royez, a very competent pharmaceutical chemist, 
who possessed a well-equipped laboratory and a complete dispensing 
department. Dumas detected the presence of iodine in certain 
sponges, and was instrumental in introducing the use of iodine in the 
treatment of goitre, and the use of iodides in medicine. While still 
young he investigated the nature of the active principles of digitalis, 
and also the composition of the blood. It was this work that secured 
his introduction to scientific circles, and attracted him to the purely 
scientific work through which he became famous. In his later re- 
searches he isolated methyl alcohol, worked on the structure of ether, 
established the doctrines of homology and of substitution, and deter- 
mined the composition of iodoform. 

Dr. Frederick Belding Power, Ph.D, LL.D., was born on 
March 4, 1853, and died full of honors at Washington, D. C., U. S. 
C., on March 30 1927. He was trained as a pharmacist, and later 
worked as an analytical chemist in Chicago. He moved to Philadel- 
phia and became connected with the business of the late Professor 
Edward Parrish, Ph. Ch., whose name is inseparably connected with 
the well-known compound, Parrish’s Food. In 1896 he came to 
England as the first director of the Wellcome Chemical Research 
Laboratories from which, when under his control, no fewer than 168 
scientific papers were communicated to the various learned societies. 
Perhaps his most important work was his investigation of the con- 
stituents of the seeds of taraktogenos kurzii. His work formed the 
foundation upon which was built the modern treatment of leprosy 
by the employment of chaulmoogra oil. 

The late Sir William Augustus Tilden, Ph. Ch., D. Se., F.R.S., 
was an active research worker, and became distinguished as an in- 
vestigator by his work on the constitution of the terpenes. 

Trained pharmacists, in recent years, have forsaken pharmacy 
for medicine, surgery or other branches of science, wherein many 
have become eminently successful. The late Dr. Smith (1807-1893), 
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of Edinburgh, made a reversal by giving up his profession for phar- 
macy, and applying himself particularly to pharmaceutical research. 
In collaboration with his brother, aloin, the neutral principle of the 
aloes, was discovered. 

In giving this outline of the development of pharmacy I have, 
in effect, given an account of the early development of the science of 
chemistry. The debt that chemistry owes to pharmacy will readily be 
recognized, when it is remembered that pharmacists were responsible 
for the discovery of the elements oxygen, sodium and potassium, the 
halogen elements, and the alkaline earth metals, and for much orig- 
inal work on such diverse substances as phosphorus, the mercurials, 
chloroform, the ethers and the alkaloids. 

The progress of pharmacy in the past has been due to the experi- 
mentalists in that profession. For its continued progress it must de- 
pend on individuals similarly imbued with the spirit of research, and 
educated on broad lines, as is the tendency in regard to education in 
Australasia at the present time. The modern research worker in 
pharmacy should be familiar with the methods employed by workers 
in other branches of science, as well as with the methods and peculiar 
needs of pharmacy. 

In concluding my address I may remind you of the tribute paid 
to pharmacy by Liebig, who at one time was a member of the pro- 
fession. In a work dated 1859 he wrote: 


“Only about 70 years ago was chemistry like a grain of seed 
from a ripe fruit, separated from the other physical sciences. 
Medicine, pharmacy and the useful arts, had prepared the soil 
upon which this seed was to germinate.” 
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CORRESPONDENCE 


M. W. BAmrorp—Drucs 
8 South Fifth Street 
READING, Pa. 
April 7, 1928. 
Professor Ivor Griffith, 
AMERICAN JOURNAL OF PHARMACY, 
Philadelphia, Pa. 


Dear Sir: 


The writer in his business as a retail pharmacist finds that next 
in value to having an unusual item in stock when called for, is to have 
on file full information about that item. 

For this reason the essential parts of printed matter on all pro- 
prietary and semi-proprietary products are regularly filed. 

The present method here is to file this material alphabetically in 
Lockarch Transfer cases No. 12. This is not very satisfactory be- 
cause the files are larger than necessary and because the material ar- 
rives in all shapes and sizes, from a bulky booklet to a flimsy envelope 
slip. 

Manufacturers of such products might find it profitable to use 
a small part of their promotion appropriation in supplying pharma- 
cists with uniform, easily filable printed matter, giving detailed phar- 
maceutical and concise medical information on their products. 

To present the idea in concrete form the writer suggests that 
manufacturers supply pharmacists with suitable data on their prod- 
ucts printed on 734-inch by 5-inch sheets perforated to fit a three- 
ring loose leaf binder. 

There should of course be only one item on each sheet so that 
they can be filed alphabetically. 

Should you consider this suggestion of practical value you can 
no doubt find some way of presenting it to manufacturers through 
their association. 


Very truly yours, 
M. W. BAmrorp. 
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MEDICAL AND PHARMACEUTICAL 
NOTES 


IRRADIATED ERGOSTEROL, A PoTENT REMEDy—Irradiated ergos- 
terol, the potent new rickets remedy, one ounce of which will do the 
work of six tons of cod liver oil, is one of the most powerful specific 
substances which has thus far been isolated. 

Dr. Alfred Hess, of Bellevue Hospital, New York City, told the 
American Pediatric Society at its recent meeting that one twenty-five- 
thousandth of a milligram of this parent substance of vitamin D, an 
amount almost inconceivably small, is sufficient to protect a rat from 
rickets when added to his daily ration. 

The curative effects of irradiated ergosterol were discovered 
about a year ago by the combined efforts of Dr. Hess and Prof. A. 
Windaus of the University of Gottingen in Germany. English inves- 
tigators working independently also achieved the same results at about 
the same time. 

Dr. Hess has been using the new remedy in his clinical work and 
reported today that babies that receive from two to four milligrams a 
day are almost regularly cured of rickets. 

“The question arises,” declared Dr. Hess, “as to whether this 
substance may not to a large extent replace cod liver oil in view of 
the fact that it can be given in any desired potency and that it has the 
advantage of being tasteless and odorless. Subsequent clinical tests 
carried out during the past year have served only to emphasize the 
practical usefulness of this new remedy. It is an absolute specific for 
rickets as well as for tetany, disorders which are so often associated, 
and it brings about healing of the bones more quickly than any sub- 
stance which has heretofore been used. The appetite and general con- 
dition of the child also show a marked improvement. 

“A word of warning should be uttered in this connection. Irra- 
diated ergosterol is so powerful that there is a temptation to use it in 
exceedingly large doses. It is being frequently prescribed in doses 
which are 100, or even 500, times greater than cod liver oil. Such 
amounts are quite unnecessary and may even be harmful. A remedy 
which is so potent for good may, when given in excess, bring about 
changes which are as yet unknown and unsuspected.” 
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Soprum NITRITE FoR SEASICKNESS—Seasickness may cease to 
be the voyager’s bugbear if experiments of Drs. J. Frank Pearcy and 
Daniel Hayden of this city are substantiated by further tests. 

The possibilities of the new remedy came to light when the doc- 
tors were making experiments to determine the depressant effect of the 
common drug, sodium nitrite, on the mechanism of the middle ear 
that controls the balancing of the human body, they stated in a report 
of their work to the American Medical Association. 

“Believing that seasickness is due mostly, if not completely,” 
they explained, “to overstimulation of the vestibule (of the middle 
ear), we felt that the nitrites offered a direct attack at the long-sought 
but never attained cure for the terrible malady of the ocean voyage.” 

So when Dr. Hayden was about to take a trip abroad he sought 
to put his theory to the test, but none of the passengers on the trip 
going over the Atlantic accommodated by becoming ill. On the re- 
turn voyage, however, he had better luck. Sixteen succumbed and 
were divided into two groups of eight each, one of which received the 
nitrite treatment while the others were kept under observation as con- 
trols. Every attempt was made to have patients with equally acute 
symptoms in each group. 

The controls were prostrated for about two days, but the others 
who received from three to five grains of sodium nitrite every two 
hours until they were relieved were comfortable on deck and able to 
eat meals in four hours. There was no recurrence of symptoms. 

“Although the work has a sound experimental basis,” they de- 
clared, “the actual tests having been adequately controlled and 100 per 
cent. cures obtained, we expect to use nitrites in a much greater series 
before drawing final conclusions. We are certain that they will cure 
many cases of seasickness, but it is possible that there are cases that 
will not be cured.— Science Service. 


THE RELATION OF IRON TO Nutrit1Ion—Notice was made in 
this JouRNAL some years ago of the peculiar experience of New Zea- 
land farmers in consequence of a fatal anemia developing in rumi- 
nants when pastured on certain lands. The subject has been exten- 
sively studied, especially by B. C. Aston, of Wellington, New Zealand, 
chemist to the New Zealand Agricultural Society. T'wo distinct kinds 
of soil exist on the islands. One is mainly of the ordinary character, 
derived from the breaking down of rock and carrying humus, the 
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other is a wind-blown, finely divided pumice from the extensive vol- 
canic disturbances that occurred several thousand years ago, seem- 
ingly before even the Maoris came to the region. Careful investiga- 
tion has shown that the anemia is due to lack of iron in the pasture, 
although so far as appearances go both grass and clover are normal. 

The wind-blown pumice is poor in iron and also is under condi- 
tions that interfere with its decomposition so as to yield its ingredients 
to the plants. In dealing with publications from the British posses- 
sions in the Southern Hemisphere it must be borne in mind that for- 
ested areas are always called “bush,” and as it is in the area formerly 
forested that the disease occurs it was commonly known as “bush sick- 
ness,” but is now officially termed as “iron starvation.” 

In a recent communication to the New Zealand Institute (1927, 
58, 175) R. E. R. Gammett states that the following are among the 
conditions that cause the disease. The surface of the soil is elevated 
so much above the ground-water table as to prevent the rise of suffi- 
cient water by capillarity. The soil is coarse in texture and lacks 
sufficient humus to bring about decomposition. The surface and sub- 
soil are very readily pervious to water, and as the rainfall of the 
region is heavy the soluble products of such decomposition as occurs 
are washed down too low for the plant roots to get them. There is an 
absence of seepage areas owing to the surface topography. 

Extensive analyses have shown that the pasture vegetation on 
lands where the disease occurs is notably deficient in iron, yet as 
noted above the plants themselves appeal healthy. Nevertheless the 
amount of iron contained in the food is not sufficient for the cattle 
and sheep, although horses are not liable to suffer appreciably. Acting 
on the evidence that iron insufficiency is the cause, Aston suggested 
furnishing cattle with a “lick” of iron, ammonium citrate and 
molasses, and this was found to be very beneficial. 

The peculiar condition of iron starvation was first definitely noted 
and carefully studied in New Zealand, but since attention has been 
drawn to it, similar trouble has been detected in other places. Con- 
tributions to the New Zealand Institute refer to occurrence in three 
places: Tasmania, British East Africa and “Cheviot Mountains lone” 
in the north of England. Recent publications have indicated similar 
conditions in this country. No doubt when attention is more widely 
called to it, animal pathologists will find tolerably frequent instances. 
Mankind secures the nutritive materials of pasture plants through the 
intermediation of ruminants, and the question of iron supply is of 
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considerable importance, for it is evident that enough of the metal 
may be in the soil for the plants to seem healthy and yet not enough 
to produce really healthy animal tissue. 

Investigations recently made at the University of Wisconsin, 
reported by Dr. E. B. Hart (see elsewhere in the JouRNAL), indicate 
that small amounts of copper may have an influence in preventing 
anemia. Copper is a widely distributed element, occurring in minute 
amounts in vegetable and animal tissues. Dr. Hart suggests that its 
action may be catalytic rather than direct. 

H. L. 


Coprer DiIscovERED AS ANEMIA PREVENTIVE—Copper, the red 
metal, is an essential factor in the diet to keep the blood red and the 
body vigorous, a group of University of Wisconsin chemists headed 
by Dr. E. B. Hart, announced at the recent meeting of the American 
Society of Biological Chemists. 

Copper may thus become acknowledged as one of the more essen- 
tial requisites in human nutrition and livestock feeding. The Wiscon- 
sin experiments indicate that it exerts a tremendous influence on 
anemia in rats, a disease similar to anemia in children who have been 
fed exclusively on milk or in blood-impoverished adults. The malady 
in both rat and human is caused by a deficiency of hemoglobin in the 
blood stream. 

A shortage of iron has been credited with being responsible for 
the disorder, and although iron compounds are still limiting factors, 
their effectiveness, according to Wisconsin investigators, depends on 
the presence or absence of copper. The investigations covered four 
years, and Dr. Hart was assisted by his colleagues, Drs. H. Steenbock, 
C. A. Elvehjem and J. Waddell. 

Because milk is notoriously !ow in iron and hemoglobin is rich 
in the mineral, it has always been assumed that the way to correct 
anemia was to add iron to the milk diet. 

In the case of animals this plan proved ineffective. The daily 
feeding of iron, administered as chloride, sulphate, acetate, citrate, or 
phosphate, all prepared from pure iron wine, did not check the decline 
in the hemoglobin content of the blood. Rats suffering with anemia 
were not improved. 

However, when a supply of iron was obtained by feeding dried 
liver, or the ash of dried liver, corn, or lettuce, the hemoglobin was 
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raised to normal and the stricken rats immediately restored to health. 
In ashing the foodstuffs, the investigators noted a pale, bluish color, 
the typical hue produced when copper compounds are burned. Obser- 
vation of this peculiar color, in addition to the fact that copper is 
known to be present in the respiratory pigment, hemocyanin, of cer- 
tain crustacea, led the chemists to use copper sulphate as a supplement 
to pure ferric chloride in the whole milk diet. 

Striking cures resulted. Rats so anemic that their days appeared 
to be numbered, recovered immediately and the hemoglobin in their 
blood was brought to normal. 

“What about pernicious anemia in man?” the chemists asked. 
Patients suffering with anemia have been told to eat liver, advice 
which has evidently made a wide impression, judging from the rise in 
price of what was once poor man’s meat. However, some sufferers 
find liver unpalatable, especially when eaten in large quantities. Har- 
vard University scientists have prepared a liver extract which has 
proved exceedingly efficacious in abating the disease. In the Wiscon- 
sin experiments, this product was ashed and fed the anemic rats. 
When fortified with ferric chloride, it also proved effective in correct- 
ing the ailment. Thus this product which has been most successful 
in treating man corrected the deficiency in rats. 

Copper’s role in plant and animal tissue is not clearly understood. 
It is found in milk in small quantities. Its function in producing 
hemoglobin is, as Hart stated, idle to speculate. Hemoglobin may 
not contain copper, at least no evidence to the contrary has yet been 
produced. In this connection, copper may act as a catalyzer, an agent 
which starts an action without being changed itself. It may promote 
the building of hemoglobin. Iron functions in a similar manner in 
the production of chlorophyll, the green pigment of vegetation, al- 
though it is not a constituent of the chlorophyll molecule. 

Experiments with the use of copper in the diets of anemia pa- 
tients will be undertaken in the near future at certain leading hospitals. 
If this inorganic substance plays the part in the human system that it 
does in the life of white rats, nutrition specialists will probably give 
as much consideration to the copper content of foodstuffs as is now 
paid to some other elements, such as phosphorus, calcium, and iodine. 
Future experiments at Wisconsin will also approach the problem from 
this standpoint, as the copper content of animal feeds is known to 
vary widely.— Science Service. 
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Roots oF VEGETABLES Do ExTENSIVE M1n1nc—When you pull 
up a radish from your spring garden you are gathering in materials 
that were once scattered around through the soil to distances of more 
than a foot on either side of the little pungent globe in your hand, or 
buried two feet or so underneath it. Later on, when you gather your 
first ears of sweet corn, you will be getting the benefit of work done 
by roots through a circle five feet in diameter and three or four feet 
deep. Roots are the world’s greatest miners. 

The widespread activities of the roots of garden vegetables, hith- 
erto suspected but never intensely examined, have been the subject of 
research by Prof. John E. Weaver and Dr. William E. Bruner, of the 
University of Nebraska. Their work has involved much hard dig- 
ging in the literal as well as the figurative sense, for a five-foot trench 
had to be excavated alongside of each plant studied, and the details of 
the roots’ travels followed with hand tools. 

Annual vegetable crops like radishes, beans, melons and turnips, 
will occupy in their few weeks of growth a great deal more space in 
the soil than their tops occupy in the air, and their roots will drill a 
great deal deeper than their stalks go high. Longer-lived plants, such 
as rhubarb and asparagus, do not send their roots a great deal deeper, 
but tend to solidify their holdings, by penetrating the soil much more 
thoroughly with their bushier branching systems. A four-year-old 
rhubarb plant, for example, was found to occupy a cylinder of soil 
eight feet in diameter and eight feet deep, with some of the longer 
roots straggling downward an additional two or three feet. A ten- 
year-old plant of horseradish reached out only eighteen inches or so 
on either side of its crown, but its roots drilled downward to a depth 
of more than fourteen feet—Science Service. 
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STANDARDIZATION OF EPHEDRINE AND Its SALTs—Six speci- 
mens of ephedrine hydrochloride, six specimens of ephedrine sulphate, 
and two specimens of ephedrine alkaloid have been examined and 
standards have been elaborated. Crystallographic studies of ephe- 
drine hydrochloride and ephedrine sulphate are also reported. 

When a water solution of ephedrine hydrochloride or sulphate is 
shaken with chloroform in the presence of ammonia and the chloro- 
form extract evaporated, quite pure ephedrine hydrochloride is ob- 
tained. If a solution is made of ephedrine base in chloroform, ephe- 
drine hydrochloride may or may not be produced when the chloroform 
evaporates. The mechanics of the reaction have not been worked out. 
—(Jour. Ind. and Eng. Chem., April, 1928.) 


PLANTS FEED BETTER IN GREEN-VIOLET LiGHt—Human beings 
are not the only living creatures whose ability to enjoy and assimilate 
their food is influenced by properly shaded lights. Plants also have 
their preferences, according to the results of researches by Dr W. E. 
Tottingham and H. Lowsma, of the University of Wisconsin, which 
were reported to the American Society of Plant Physiologists. The 
two botanists grew wheat under artificial light, giving different lots 
of their plants different shares of the spectrum by means of glass 
color filters. They found that the wheat absorbed nitrate, the corner- 
stone of protein, most rapidly under the influence of rays of the green- 
to-violet section of the spectrum of visible light. The longer ultra- 
violet wave lengths also encouraged nitrate assimilation though not to 
so great a degree, but short-wave ultra-violet rays were of no use in 
this important process. 


VoLuMETRIC METHOD FOR DETERMINATION OF SULPHATE ION 
—A volumetric method for determining soluble sulphates in potable 
waters and body fluids is presented, in which a standard solution of 
barium chloride is added, in slight excess, to the sample under exam- 
ination. The amount of barium chloride over that required to pro- 
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duce complete precipitation of the sulphate ion as barium sulphate is 
determined by back titration with standard solution of potassium 
chromate, one cubic centimeter of which is chemically equivalent to a 
like volume of standard barium chloride solution employed as pre- 
cipitant. 

The volume of the alkaline chromate salt essential to the produc- 
tion of barium chromate by chemical combination with the uncom- 
bined barium chloride is ascertained by the use of lead nitrate solu- 
tion as an outside indicator. 

Results obtained by the method advocated lead to the belief that 
occlusion of the barium chloride and other substances by the barium 
sulphate precipitate is greatly inhibited, if not actually prevented.— 
(Frederick G. Germuth, Journal of the American Water Works Asso- 
ciation, Vol. 19, No. 5, May, 1028.) 


Nitric Acip By NEw Process—DuPont Company begins opera- 
tion of unit at dynamite plant in Alabama. Manufacture of nitric 
acid by the oxidation of ammonia is now a fact at the Mineral Springs 
plant of E. I. duPont de Nemours Company at Birmingham, Ala. 
With the completion of this new unit the Birmingham works is a 
completely rounded out plant for the manufacture of all semi-finished 
products going into the manufacture of dynamite and gelatin dyna- 
mite. 

In 1926-1927 when the company erected its big dynamite plant 
no facilities were included for the manufacture of nitric acid, due to 
the fact that the company had important experimental work under 
way with a view to revolutionizing the process for making nitric acid, 
one of the most important semi-finished products entering into the 
complex chemical ramifications of dynamite. Hence, one of the other 
plants of the company has supplied nitric acid for use in the Alabama 
plant up to the present time. 

The process produces a nitric acid which is practically chemically 
pure and vastly superior to nitric acid manufactured from sodium 
nitrate, says the company. This plant is said to have the distinction 
of having the first commercial installation of this kind in the United 
States, with-the exception of the experimental plant at Repauno, N. J., 
which is now operated on a commercial basis.— (Manufacturers Rec- 
ord, April 26, 1928, p. 54.) 
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GERMANY Prouisits ImpuRE WATER By LAw—A new pure 
food law in Germany, which came into effect October I, 1927, ex- 
pressly includes drinking water among the articles of consumption 
which may not be adulterated or polluted. Most of the water sup- 
plies for German cities are from wells or springs, and only when 
these sources are not easily available are the waters of rivers or lakes 
used as a supply. Surface waters are purified by means of slow fil- 
tration through sand, with the use of some clarifying agent. In re- 
cent years there has been a more general treatment of water with 
chlorine. Berlin’s water supply comes chiefly from deep wells and is 
free from pollution. It requires treatment only to remove the min- 
eral content before being used. Hamburg, on the other hand, takes 
its supply from the River Elbe and uses the sand filtration method 
together with a chlorine treatment both before and after filtering. — 
(Eng. News-Record, March 1, 1928, p. 362.) 


A Frencu Test ror MetHanot—Laurence Sterne may have 
been right when he said that they order some things better in France, 
but the selection and description of analytic methods do not seem to 
be in the class. A recent issue of a French journal devoted to ana- 
lytic methods gives a test for methanol based upon the production of 
formaldehyde, its subsequent conversion by means of hydroxylamine 
hydrochloride into a compound that yields hydrogen cyanide. In the 
description of the procedure it is directed to take 6 cc. and distill 50 
cc. This is, of course, merely a typographical error due to careless 
proofreading, but further on the chromic acid oxidizing agent is di- 
rected to be made with 3 cc. of pulverized potassium dichromate! 
The process is tedious and seems to have no advantage over the 
method now used by American chemists as perfected by LaWall, 
which is apparently unknown to French analysts. 
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NEWS ITEMS AND PERSONAL NOTES 


AMERICAN PHARMACEUTICAL ASSOCIATION COMMITTEE ON 
REsEARCH—The American Pharmaceutical Association has available 
a sum amounting to $550 which will be expended after October 1, 
1928, for the encouragement of research. : 

Investigators desiring financial aid in their work will communi- 
cate before July 1st with H. V. Arny, Chairman A. Ph. A. Research 
Committee, 115 West Sixty-eighth Street, New York City, N. Y., 
giving their past record and outlining the particular line of work for 
which the grant is desired. 


New SeruM For MALTA Fever—Malta fever takes its name 
from the Isle of Malta, and its spread has long been associated with 
the use of goat’s milk and of cheese prepared from goat’s milk. It 
has been reported recently in many of our States, occurring more 
often in Iowa, Michigan, Connecticut, New York, Pennsylvania and 
Texas. 

Recent investigations have established the close relationship of 
the causative organisms of Malta fever (Micrococcus Melitensis) to 
the Brucella Abortus of Bang, the serum being prepared from the two 
types mentioned. 

The latest Mulford “First,” Antimelitensis Serum Polyvalent for 
Malta Fever, is announced at a time when there is a widespread inter- 
est in this disease on the part of municipal and State health officials 
throughout the country due to its recent increase. 

For further information address H. K. Mulford Company, Phil- 
adelphia. 


Mvutrorp Company Honorep 1n Urucuay—At the Primer 
Congreso y Exposicion de Asistencia Publica (a national meeting 
attended by the leading physicians of Uruguay) held recently at 
Montevideo, the medal of honor was awarded to the H. K. Mulford 
Company for their exhibit of pharmaceutical and biological products. 
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BOOK REVIEWS 


TRAVAUX DES LABORATOIRES DE MATIERE MEDICALE ET DE PHAR- 
MACIE GALENIQUE. Publication of the College of Pharmacy of 
Paris, under direction of the professors thereof, and edited by 
Em. Perrot and Alb. Goris. 8vo, Vigot Freres, Paris. 1928. 


This is the volume of the publications of the faculty of the Col- 
lege of Pharmacy of Paris for 1927 (18). As usual, each article is 
separately paged, an undesirable method, but probably done to enable 
each contributor to have independent paging of the reprints. The 
volume is well printed. 

It contains eight separate essays on pharmacologic topics, written 
by the experts of the faculty of the college. In their order they are: 

The Santalums of Australia and their essential oils, by Perrot. 

An essay by Perrot and Hamet on certain Brazilian plants, 
known by the natives as Yagé, Ayahuasca and Caapi, from which 
intoxicating infusions are prepared and to which extravagant proper- 
ties have been ascribed. They contain alkaloidal principals. 

A study of Gorli oil (from Oncoba echinata Oliver), a substitute 
for Chaulmoogra oil, by D. Jouatte. 

Vegetable tannins, especially the tannin-bearing roots of Mada- 
gascar. ‘This is a very extensive essay by H. Chauvel. 

A pharmacologic study of white Quebracho, by L. Leprestre. A 
thorough study with numerous graphs showing effects of the drug on 
the heart action. 

On the method of determining the alkaloids of the preparations 
of species of Strychnos, by L. Lachaise. 

Rapid method for determination of the alkaloids of the prepara- 
tions of the Codex, by R. Debreuille. 

The eighth part consists of four brief essays, as follows: 

Mustard flour for pharmaceutic use, by Perrot. 

Strophanthus in therapeutics, by Perrot. 

Considerations relative to the physiologic assay of the medica- 
ments in the pharmacopeeias of today, by R. Weitz. 

Determination of filicin in male fern. 

The volume contains a very large amount of information of in- 
terest to the pharmacologist. 
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Matter, ELectricity, ENercy. The Principles of Modern Atom- 
istics and Experimental Results of Atomic Investigation. By 
Walter Gerlach, Titibingen. Translated from the second German 
edition by Francis J. Fuchs, Ph. D., St. Johns College, Brooklyn, 
N. Y. 8vo, xi-427, illustrated. D. Van Nostrand Company, 
New York. 1928. $6.00. 


The ancient Greeks, who elaborated out of their own thoughts 
the theory of the discrete nature of matter, would be much astonished 
if they could see how the construction of the atom has been modified. 
The old theory seems to have had but little influence on progress of 
chemistry for centuries. In common with the decline of scientific 
methods during the medizval period, chemistry developed slowly and 
imperfectly. It was not until John Dalton presented the theory in a 
concise form and applied it to explanation of phenomena of chemical 
affinity that it became a fertile germ. The introduction of the Berze- 
lius’ system of symbols with their strict application to quantitative 
relations gave further impulse, although Dalton himself for some 
time refused to accept the suggestion of Berzelius. 

From Dalton until about the close of the nineteenth century the 
conception of the atom as an indivisible, unchangeable mass was domi- 
nant. The word had retained the exact significance that it had when 
coined by the Greeks. About a score or so of years ago this concep- 
tion was challenged and the vast mass of investigation that has been 
carried out, mostly, it must be noted, by physicists rather than by 
chemists, has shown us that there is hardly any chemical grouping 
more divisible than the atom. Associations of negative and positive 
charges, evenly balanced in some cases but not in all, are the charac- 
teristics, although matter still remains discrete as the old Greeks de- 
termined. 

The work in hand is an up-to-date summary of the progress that 
has been made in the field of atomistics. It differs materially from 
most of the books in this field, especially in the extension of the data 
to many departments of physics and chemistry, in which extensive 
progress has been made in the last decade. Mere presentation of 
facts without applications would be unsatisfactory. The text has also 
been in the main adapted to the general scientist and philosopher 
rather than to the specialists in the several fields. The treatise will 
appeal, therefore, to the chemist, mineralogist, technical physicist, and 
engineer. 
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The author states that the work embraces a series of closely ~ 
related and interdependent lectures though each of them constitutes a 
complete unit. The choice of topics is, as might be expected, largely 
personal to the author, such phases being discussed as seemed signifi- 
cant and tending to further development. The translation is entirely 
satisfactory. The phraseology has been stripped of recondite tech- 
nical terms, to a limited extent, for such must not be completely elim- 
inated in a book of this type. There is some conflict between the 
author’s preface to the first edition and the translator’s preface, 
since the latter states that the several chapters are mutually exclusive 
and independent of each other, while a somewhat different claim is 
made by the author as noted above. 

The work is well printed and comprehensive of the latest infor- 
mation on the subject. 
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